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109P1D4 SSH sequence of 192 nucleoSdes. (SEQ ID NO. 1). 

1 GATCCTGGTT GCAGCTGTTQ CTQGCACCAT AACTGTCGTT GTAGTTATTT TCATCACTGC 
61 TGTAGTAAG?l TGTC6CCAQG GACACACCTT AAOGCTGCTC. AGAAAAACAT GCAOAATTCT 
121 GAATOOGCTA CCCCAAACCC AGAAAACA6G CAGATGATAA AAAAAAAAAA AAAAAAAAAA 
181 AAAAGCTTGA TC 



O (57) Abstract: A novel gene 109PID4 and its encoded protein, and variants thereof, are described wherein 109PID4 exhibits tis- 
^ sue specific expression in nonna] adult tissue, and is aberrantly expressed in.the cancers listed in Table i. Consequently, 109P1D4 
Q provides a diagnostic, prognostic, prophylactic and/or therapeutic target for cancer. The 109P1D4 gene or fragment thereof, or its 

encoded protein, or variants thereof, or a fragment thereof, can be used to elicit a humoral or cellular immune response; antibodies 

or T cells reactive with 109P1D4 can be used in active or passive immunization. 
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NUCLSC AaOS AND CORRESPONDING PROTONS ENTITLED 109P1D4 
USEFUL IN TREATMENT AND DETECTION OF CANCER 



STATEMENT OF RIGHTS TO INVENTIONS MADE UNDER FEDERALLY SPONSORED RESEARCH 

Not applicable. 

FIELD OF THE INVENTION 

The invention described herein relates to genes and their encoded proteins, tenned 109P1D4 and variants thereof, 
expressed In certain cancers, and to diagnostic and therapeutic methods and compositions useful In the management of 
cancers that express 109P1 D4. 

BACKGROUND OF THE INVENTION 

Cancer is the second leading cause of human death next to coronary disease. Worldwide, millions of people die 
from cancer every year. In the United States alone, as reported by the American Cancer Society, cancer causes the death 
of well over a half-miliion people annually, with over 1.2 million new cases diagnosed per year. While deaths from heart 
disease have been declining significantly, those resulting from cancer generally are on the rise. In the eariy part of the next 
century, cancer is predicted to become the leading cause of death. 

Worldwide, several cancers stand out as the leading killers. In particular, carcinomas of the lung, prostate, breast, 
colon, pancreas, and ovary represent the primary causes of cancer death. These and virtually all other cardnomas share a 
common lethal feature. With very few exceptions, metastatic disease from a carcinoma is fatal. Moreover, even fr)r those 
cancer patients who initially survive their primary cancers, common experience has shown that their lives are dramatically 
altered. Many cancer patients experience strong anxieties driven by the awareness of the potential for recurrence or 
treatment failure. IVIany cancer patients experience physical debilitations following treatment Furthermore, many cancer 
patients experience a recun-ence. 

Woridwide, prostate cancer is the fourth wost prevalent cancer In men. In North America and Norfliem Eurt)pe, it 
is by far the most common cancer in males and is the second leading cause of cancer death in men. In the United States 
alone, weR over 30,000 men die annually of this disease - second only to lung cancer Despite the magnitude of these 
figures, there is still no effective treatment for metastatic prostate cancer. Surgical prostatectomy, radiation therapy, 
hormone ablation therapy, surgical castration and chemotherapy continue to be the main treatment modaTities. 
Unfortunately, these treatments are ineffective for many and are often associated with undesirable consequences. 

On the diagnostic front, the lack of a prostate tumor mariner that can accurately detect eariy-stage. localized tumors 
remains a significant limitation In the diagnosis and management of this disease. Although the senim prostate spedfk; 
antigen (PSA) assay has been a very useful tool, however its spectlicity and general utility Is widely regarded as lacking in 
several important respects. 
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Progress in Identifying additional specific markers for prostate cancer has been improved by the generation of 
prostate cancer xenografts tiiat can recapitulate different stages of the disease in mice. The lAPC (Los Angeles Prostate 
Cancer) xenografts are prostate cancer xenografts tiiat have survived passage in severe combined immune deficient (SCID) 
mice and have exhibited Oie capacity to mimic tiie transition from androgen dependence to androgen independence (Kiein et 
a/.. 1997, Nat Med. 3:402). More recenfly identified prostate cancer markers include PCTA-1 (Su e( al., 1996. Froc. Nati. 
Acad. Sd. USA 93: 7262). prostate-specific membrane (PSM) antigen (Pinto ef a/., Clin Cancer Res 1996 Sep 2 (9): 1445- 
51). STEAP (Hubert, et a/.. Proc Nati Acad Sd U S A. 1999 Dec 7; 96(25): 14523-8) and prostate stem cell antigen (PSCA) 
(Relter et al, 1998. Proc. Natl. Acad. Sd. USA 95: 1735). 

While previously identified markers sudi as PSA. PSM. PCTA and PSCA have facaitated efforts to diagnose and 
treat prostate cancer, tiiere is need for ttie identification of additional markers and ttierapeutic targets for prostate and related 
cancers in order to furtiier improve diagnosis and tiierapy. 

Renal cefl carcinoma (RCC) accounts for approximately 3 percent of adult malignances. Once adenomas reach a diameter 
of 2 to 3 cm. malignant potential exists. In ttie adult, tfie two prindpal malignant renal tumors are renal cell adenocarcinoma 
and ti^ansitional cell cardnoma of the renal pelvis or ureter. The inddence of renal cell adenocardnoma is estimated at more 
ttian 29.000 cases In ttie United States, and more tiian 11,600 patients died of tills disease in 1998. Transitional cefi 
cardnoma is less frequent, wifli an inddence of approximately 500 cases per year in the United States. * 

Surgery has been tiie primary ttierapy for renal cell adenocardnoma for many decades. Until recentiy. metastatic 
disease has been refractory to any systemic ttierapy. With recent developments in systemic tiierapies, particularly 
Immunottieraples, metastatic renal cefl cardnoma may be approached aggressively in appropriate patients witti a possibility 
of durable responses. Nevertheless, ttiere is a remaining need for effective tiierapies for these patients. 

Of all new cases of cancer in the United States, bladder cancer represents approximately 5 percent in men (fifth 
most common neoplasm) and 3 percent in women (eightti most common neoplasm). The Inddence Is increasing slowly, 
concun-ent wifli an increasing older population. In 1998. tiiere was an estimated 54.500 cases, including 39,500 In men and 
15.000 in women. The age-adjusted inddence in tiie United States is 32 per 100.000 for men and eight per 100,000 in 
women. The historic male/female ratio of 3:1 may be decreasing related to smoking patterns in women. There were an 
estimated 1 1 ,000 deattis from bladder cancer In 1998 (7.800 in men and 3,900 in women). Bladder cancer inddence and 
mortality strongly inaease wifli age and will be an increasing problem as the population becomes more elderty. 

Most bladder cancers recur In tiie bladder. Bladder cancer Is managed witti a combination of transurettiral 
resection of ttie bladder (TUR) and inti^avesical chemotherapy or immunotiierapy. The multifocal and recurrent nature of 
bladder cancer points out tiie limitations of TUR Most musde-lnvasive cancers are not cured by TUR alone. Radical 
cystectomy and urinary diversion Is tiie most effective means to eliminate tiie cancer but carry an undeniable impact on 
urinary and sexual function. There continues to be a significant need for treafrnent modalities tiiat are benefida! for bladder 
cancer patiente. 

An estimated 130.200 cases of cdorectel cancer occurred in 2000 in ttie United States. Including 93.800 cases of 
coton cancer and 36.400 of redal cancer. Cotorectal cancers are ttie ttilrd most common cancers in men and women. 
Inddence rates dedined significanOy during 1992-1996 (-2.1% per year). Researdi suggests ttiat ttiese dedines have been 
due to increased screening and polyp removal, preventing progression of polyps to invasive cancers. There were an 
estimated 56,300 deatiis (47.700 from colon cancer, 8.600 from recy cancer) in 2000. accounting for about 11% of all U.S. 
cancer deatiis. 

At present, surgery Is tiie most common fomi of tiierapy for colorectel cancer, and for cancers tiiat have not 
spread, it is frequentiy curative. Chemottierapy. or diemottier^y plus radiation. Is given before or after surgery to most 
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pafiente whose cancer has deeply perforated the bowel waD or has spread to the lymph nodes. A permanent colostomy 
(CTeatlon of an abdominal opening for eGmination of body wastes) is occasiwially needed for colon cancer and is infrequentiy 
required for rectal cancer. There continues to be a need for effective diagnostic and treatment modafities for colorectal 
cancer. 

There were an estimated 164,100 new cases of lung and bronchial cancer In 2000, accounting for 14% of all U.S. 
cancer diagnoses. The incidence rate of lung and bronchial cancer is declining significantly in men, from a high of 86.5 per 
100.000 in 1984 to 70.0 in 1996, In the 1990s, &je rate of increase among women began to slow. In 1996, the incidence 
rate in women was 4Z3 per 100,000. 

Lung and bronchia cancer caused an estimated 1 56,900 deaths in 2000, accounting for 28% of all cancer deaths. 
During 1992-1996, mortality from lung cancer declined significantly among men (-1.7% per year) while rates for women were 
still significantly increasing (0.9% per year). Since 1987. more women have died each year of lung cancer ftan breast 
cancer, which, for over 40 years, was the major cause of cancer death in women. Decreasing lung cancer incidence and 
mortality rates most likely resulted from decreased smoking rates over the previous 30 years; however, decreasing smoking 
patterns among women lag behind those of men. Of concern, although the declines in adult tobacco use have slowed, 
tobacco use in youth is increasing again. 

Treatment options for lung and brondiial cancer are determined by the type and stage of Oie cancer and include 
surgery, radiation therapy, and diemotherapy. For many localized cancers, surgery is usually the freatment of choice. 
Because the disease has usually spread by the time it is discovered, radiation therapy and chemotherapy are often needed 
in combination with surgery. Chemotherapy ^one or combined with radiation is the freatment of choice for small cell lung 
cancer; on this regimen, a large percentage of patients experience remission, which in some cases is long lasting. There is 
however, an ongoing need for effective freatment and diagnostic approaches for lung and bronchial cancers. 

An estimated 182,800 new Invasive cases of breast cancer were expected to occur among women in the United 
States during 2000. Additionally, about 1 .400 neW cases of breast cancer were exp^ed to be diagnosed in men in 2000. 
After Increasing about 4% per year In the 1980s, breast cancer incidence rates in women have leveled off in the 1990s to 
about 110.6 cases per 100,000. 

In the U.S. alone, there were an estimated 41,200 deaths (40,800 women, 400 men) in 2000 due to breast cancer. 
Breast cancer ranks second among cancer deaths in women. According to the most recent data, mort^ity rates declined 
significantly during 1992-1996 with the largest decreases in younger women, both white and black. These decreases were 
probably the result of eariier detection and improved freatment 

Taking into account the medical circumstances and the pafienf s preferences, treatment of breast cancer may 
involve lumpectomy (local removal of the tumor) and removal of the lymph nodes under the arm; mastectomy (surgical 
removal of the breast) and removal of the lymph nodes under the ami; radiation therapy; chemotherapy; or hormone therapy. 
Often, two or more methods are used in combination. Numerous studies have shown that for early stage disease, long-term 
survival rates after lumpectomy plus radiotherapy are similar to survival rates after modified radical mastectomy. Significant 
advances In reconsfruction techniques provkle several options for breast reconsfructton after mastectomy. Recently, such 
reconsfruction has been done at the same time as the mastectomy. 

Local excision of ductel carcinoma in sUu (DGIS) with adequate amounts of surrounding nonnal breast fissue may 
prevent the local recun-ence of the DCIS. Radiation to the breast and/or tamoxifen may reduce the chance of DCIS 
occuning in the remaining breast tissue. This is important because DCIS. if left unfreated, may devetop into invasive breast 
cancer. Nevertheless, there are serious side effecte or sequelae to these frealments. There Is. therefore, a need for 
efUcactous breast cancer freatments. 



3 
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There were an estimated 23.100 new cases of ovarian cancer in the United States In 2000. It accounts for 4% of 
all cancers among women and ranks second among gynecologic cancers. During 1992-1996, ovarian cancer incidence 
rates were significantly declining. Consequent to ovarian cancer, there were an estimated 14,000 deaths in 2000. Ovarian 
cancer causes more deaths than any other cancer of the female reproductive system. 

Surgery, radiation therapy, and diemotherapy are treatment options for ovarian cancer. Surgery usually indudes 
the removal of one or t)oth ovaries, the fallopian tubes (salpingo-oophorectomy). and the uterus (hysterectomy). In some 
very eariy tumors, only the Involved ovary will be removed, especially in young women who wish to have children. In 
advanced disease, an attempt is made to remove afl intra-abdominal disease to enhance the effect of chemotherapy. There 
confinues to be an important need for effective treatment options for ovarian cancer. 

There were an estimated 28,300 new cases of pancreatic cancer in the United States in 2000. Over the past 20 
years, rates of pancreatic cancer have declined in men. Rates among women have remained approximately constant but 
may be beginning to decline. Pancreatic cancer caused an estimated 28,200 deaths in 2000 in the United States. Over the 
past 20 years, there has been a slight but significant decrease In mortality rates among men (about -0.9% per year) while 
rates have increased slightly among women. 

Surgery, radiation therapy, and Chemotherapy are treatment options for pancreatic cancer. These treatment 
options can extend survival and/or relieve symptoms in many patients but are not likely to produce a cure for most There is 
a significant need for additional therapeutic and diagnostic options for pancreatic cancer. 

SUMIUIARY OF THE INVENTION 

The present invention relates to a gene, designated 109P1D4, that has now been found to be over-expressed in 
the cancer(s) listed in Table I. Northern blot expression analysis of 109P1D4 gene expression in nomial tissues shows a 
restricted expression pattern in adult tissues. The nucleotide (Figure 2) and amino acid (Figure 2, and Figure 3) sequences 
of 109P1D4 are provided. The tissue-related profile of 109P1D4 in normal adult tissues, combined with ttie over-expression 
observed in the tissues Hsted in Table 1, shows that 109P1D4 is abeoantiy over-expressed In at least some cancers, and 
thus serves as a useful diagnostic, prophylactic, prognostic, and/or tiierapeutic target for cancers of the tissue(s) such as 
those listed in Table I. 

The invention provides polynucleotides corresponding or complementary to alt or part of the 109P1D4 genes, 
mRNAs, and/or coding sequences, preferably in isolated fbmi, including polynucleotides encoding 109P1D4H'elated proteins 
and fragments of 4, 5, 6, 7. 8, 9. 10, 1 1. 12. 13. 14. 16, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25. or more than 25 contiguous 
amino adds; at least 30, 35, 40. 45, 50, 55, 60, 65, 70, 80, 85, 90. 95, 100 or more than 100 contiguous amino adds of a 
109P1D4-re!ated protein, as well as the peptides/proteins themselves; DNA, RNA, DNA/RNA hybrids, and related molecules, 
polynucleotides or oligonucleotides complementary or having at least a 90% homotogy to the 1 09P1 D4 genes or mRNA 
sequences or parts thereof, and polynudeofides or oligonucleotides that hybridize to the 109P1O4 genes, mRNAs, or to 
1 09P1 D4-encoding polynucleotides. Also provided ars means for isolating cDNAs and the genes enoocfing 109P1 D4. 
Recombinant DNA molecules containing 1 09P1 D4 polynucleotides, celts transformed or transduced with sudi molecules, and 
host-vector systems for the expression of 109P1D4 gene products are also provided. The invention further provides antibodies 
that bind to 109P1D4 proteins and polypeptide fragments tiiereof, including polydonai and monodonal antibodies, murine 
and otiier mammalian antibodies, chimeric antibodies, humanized and fully human antibodies, and antibodies labeled witii a 
detectable marker or therapeutic agent in certain embodiments, there is a proviso ttiat the entire nucleic add sequence of 
Figure 2 is not encoded and/or the entire amino add sequence of Figure 2 is not prepared. In certain embodiments, 0ie 
entire nudeic add sequence of Rgure 2 is encoded and/or tiie entire amino add sequence of Figure 2 is prepared, eiOier of 
which are in respective human unit dose fonns. 
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The invention Mer provides methods for detecting the presence and status of 1 09P1 D4 polynucleotides and 
protems in various Wological samples, as wdl as methods for idenfi^g cete that express 1 09P1 D4. A typicad anlxxliment of this 
invention provides methods for monitoring 109P1 D4 gene products in a tissue or hematology sam;^ having or suspeded of 
having some forni of growth dysregulation such as cancer. 

The invention further provides various immunogenic or therapeutic compositions and strategies for treating cancers 
that express 109P1 D4 such as cancers of tissues listed in Table I. including therapies aimed at inhibiting the transcription, 
translation, processing or function of 109P1D4 as m}\ as cancer vacdnes. In one aspect, the invention provides 
compositions, and methods comprising them, for treating a cancer that expresses 109P1D4 in a human subject vtfher«n the 
composition comprises a carrier suit^le for human use and a human unit dose of one or nK>re than one agent that inhibits 
the production or function of 109P1D4, Preferably, the carrier is a uniquely human earner. In another aspect of the 
invention, the agent is a moiety that is immunoreactive with 109P1 D4 protein. Non-limiting examples of such moieties 
include, but are not limited to, antibodies (such as single dialn, monoclonal, polyclonal, humanized, chimeric, or human 
antibodies), functional equivalents thereof (whether naturally occurring or synthetic), and combinations thereof. Be 
antibodies can be conjugated to a diagnostic or tiierapeutic moiety. In another aspect, tiie agent is a smafl molecule as 
defined herein. 

In another aspect, the agent comprises one or more than one peptide which comprises a cytoto)dc T lymphocyte 
(CTL) epitope that binds an Hl^ class 1 molecule in a human to elicit a CTL response to 109P1 D4 and/or one or more than 
one peptide which comprises a helper T lymphocyte (HTL) epitope which binds an HLA dass II molecule in a human to elicit 
an HTL response. The peptides of tiie invention may be on the same or on one or more separate polypeptide molecules. In 
a further aspect of tt^e invention, the agent comprises one or more than one nudeic add molecule that expresses one or 
more than one of the CTL or HTL response stimulating peptides as described above. In yet another aspect of the Invention, 
the one or moiB than one nudeic add molecule may express a moiety that is immunologically reactive with 109P1D4 as 
described above. The one or more ttian one nudeic add molecule may also be. or encodes, a molecule that inhibits 
produdion of 109P1D4. Non-limiting examples of such mdecules include, but are not limited to, those complementary to a 
nucleotide sequence essential for production of 109P1D4 (e.g. antisense sequences or molecules that form a triple helix witii 
a nudeotide double helix essential for 109P1D4 production) or a n'bozyme effective to lyse 109P1D4 mRNA. 

Note that to detemilne the starting position of any peptide set fortti in Tables VIII-XXI and XXII to YUX (collectively 
HLA Peptide Tables) respective to its parental protein, e.g., variant 1, variant 2, eto., reference is made to three factors: the 
particular variant, the length of the peptide In an HLA Peptide Table, and Bie Seardi Peptides in Table VII. Generdly, a 
unique Search Peptide is used to obtain HLA peptides of a pariicular for a particulsff variant The position of each Search 
Peptide relative to its respective parent molecule is listed in Table VIL Accordingly, if a Search Peptide begins at position 
«X", one must add the value "X - 1" to eadi position in Tables VIII-XXI and XXII to XUX to obtain the actual position of the 
HLA peptides in ttteir parental molecule. For example, if a particular Search Peptide begins at position 150 of its parental 
molecule, one must add 150-1, i.e., 149 to each HLA peptide amino add position to calculate the position of ttiat amino add 
in Uie parent molecule. 

One embodiment of Uie invention comprises an HLA peptide, that occurs at least twice in Tables VIII-XXI and XXII 
to XLIX collectively, or an ollgonudeotide flial encodes tiie HLA peptide. Anottier embodiment of the invention comprises an 
HLA peptide that occurs at least once in Tables VIII-XXI and at least once in tables XXII to XLIX. or an ollgonudeotide that 
encodes tiie HLA peptide. 

Anotiier embodiment of tiie invention is antibody epitopes, which comprise a peptide regions, or an ollgonudeotide 
encoding the peptide region, that has one two. three, four, or five of ttie foDowing diaracteristics: 
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f) a peptide region of at least 5 amino adds of a particular peptide of F^re 3, in any whole nmber increment up 
to the full length of that protein in Figure 3, that Includes an amino add position having a value equal to or greater than 0.5, 
0.6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in the Hydrophilidty profile of Figure 5; 

ii) a peptide region of at least 5 amino adds of a particular peptide of Figure 3, in any whole number increment up 
to the full length of that protein in Figure 3. that indudes an amino add position having a value equal to or less than 0.5, 0.4, 
0.3. 0.2, 0.1. or having a value equal to 0.0, in the Hydropathidty profile of Figure 6; 

iiO a peptide region of at least 5 amino adds of a particular peptide of Rgure 3, In any whole number Increment up 
to the fiill length of that protein in Rgure 3, that indudes an amino add position having a value equal to or greater than 0.5, 
0,6, 0.7, 0.8, 0.9, or having a value equal to 1 .0. in the Percent Accessible Residues profile of Figure 7; 

iv) a peptide region of at least 5 amino adds of a particular peptide of Figure 3, in any whole number increment up 
to the full length of that protein in Rgure 3, that indudes an amino add position having a value equal to or greater than 0.6, 
0.6. 0,7, 0.8, 0.9. or having a value equal to 1 ,0, in the Average Rexibility profile of Figure 8; or 

v) a peptide region of at least 5 amino adds of a particular peptide of Rgure 3, in any whole number increment up 
to the full length of that protein in Rgure 3, that indudes an amino add position having a value equal to or greater than 0.5, 
0,6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in the Beta<tum profile of Figure 9. 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1. The 109P1D4 SSH sequence of 192 nudeotides. 

Figure2. A) ThecDNAand amino add sequenceof 109P1D4varianl1 (alsocalledM09P1C)4v.1"orM09P1IM 
variant 1*^ is shown in Rgure 2A. The start methionine is underiined. The open reading firame extends Irom nudeic add 
846-3911 induding tfie stop codon. 

8) The cDNA and amino add siequence of 109P1 D4 variant 2 (also called "109P1D4 v.2") is shown In Rgure 2B. 
The codon for tte start methionine is underlined. The open reading frame extends from nudeic add 503-3667 induding tiie 
stop codon. 

C) The cDNA and amino acid sequence of 109P1 D4 variant 3 (also csdied "109P1 D4 v.3") Is shown in Figure 2C. 
The codon for the start methionine is underlined. The open reading firame extends from nudeic acid 8464889 Induding the 
stop codon. 

D) The cDNA and amino add sequence of 1 09P1 D4 variant 4 (also called "1 09P1 D4 v.4'') is shown in Figure 2D. 
The codon for the start metiiionine is underiined. The open reading fiBme extends from nudeic acid 846-4859 induding the 
stop codon. 

E) The cDNA and amino add sequence of 109P1D4 variant 5 (also called "109P1D4 v.5") is shown in Rgure 2E. 
The codon for the start methionine is underiined. The open reading firame extends from nudeic add 846-4778 including the 
stop codon. 

F) The cDNA and amino add sequence of 109P1 D4 variant 6 (also called "109P1D4 v.6") is shown in Figure 2F. 
The codon for the start metiiionine is underiined. The open reading frame extends firom nudeic add 614-3727 induding the 
stop codon. 

G) The cDNA and amino acid sequence of 109P1D4variant7{also called ''109P1D4V.7") Is shown in Figure 2G. 
The codon for the start methionine Is underiined. The open reading frame extends firom nudeic add 735-3881 induding the 
stop codon. 

H) The cDNA and amino add sequence of 109P1D4 variant 8 (also called •109P1D4 v.8") Is shown in Rgure 2H. 
The codon for the start methionine is underiined. The open reading firame extends from nucleic add 7354757 induding the 
stop codon. 
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I) The cDNA and arrano add sequence of 109P1D4 variant 9 (sfeo cafled "109P1D4 v.S") is shovwi In Rgure 21. 
The codon for the start methionine is underiined. The open reading Irame extends from nud^c add 514-3627 indud^g the 
stopcodon. 

J) 109P1 D4 V.I , V.2 and v.3 SNP variants. Though these SNP variants are shown separate, they can also 
occur in any combinations and in any of the transcript variants listed above. 

K) 109P1D4 v.6, v.7 and v.8 SUP variants. Though these SNP variants are shown separately, they can also occur in ai 
combinatons and in any of the transcript variants listed above. 

Figures. 

A) The ammo add sequence of 109P1D4 v.1 is shown In Rgure 3^ it has 1021 amino adds. 

B) The amino add sequence of 109P1D4 v.2 is shown in Figure 3B; it has 1054 amino adds. 

C) Tlie amino add sequence of 109P1D4 v.3 is shown In Rgure 3C; it has 1347 amino acids. 

D) The amino add sequence of 109P1D4 v.4 is shown in Figure 3D; it has 1337 amino adds. 

E) The amino add sequence of 109P1D4 v.5 is shown in Rgure 3E; it has 1310 amino adds. 

F) The amino add sequence of 109P1D4 v.6 is shown In Rgure 3F; it has 1037 amino adds. 

G) . The amino add sequence of 109P1D4 v.7 Is shown In Rgure 3G; It has 1048 amino adds. 

H) The amino add sequence of 109P1D4 v.8 is shown in Figure ZH\ it has 1340 amino adds. 

I) The amino add sequence of 109P1D4 v.9 is shown in Rgure 31; It has 1037 amino adds. 

As used herein, a reference to 109P1D4 Indudes all variants thereof, Induding those shown In Rgures 2, 3. 10, 11. 

and 12 unless the context deariy indicates otherwise. 

RgurB4. Alignmentof 109P1D4 v.1 Protein with protocadherin-11. , 
Rgure 5. Hydrophiiidty amino add profile of 109P1D4 v.l-v.9 detennlned by computer algorithm sequence 

analysis using the method of Hopp and Woods (Hopp T.P.. Woods ICR., 1981. Proc. Natl. Acad. Sd. U.SA 78:3824-3828) 

accessed on the Protscale website located on the Worid Wide Web at (expasy.ch/cgi-bln/protscale.pl) through the ExPasy 

molecular biology server. 

Figure 6. Hydropathidty amino add profile of 109P1 D4 v,1-v.9 detemiined by computer algorithm sequence 
analysis using the method of Kyte and Dooiittle (Kyte J., Doolittle FLF., 1982. J. Uol Biol. 157:105-132) accessed on the 
ProtScale website located on the Worid Wide Web at (.expasy.ch/cgl-bln/prolscale.pl) through the ExPasy molecular biology 
server. 

Rgure 7. Percent accessible residues amino add profile of 109P1D4 v.l-v.9 detemdned by computer algorithm 
sequence analysis using the method of Janin (Janin J.. 1979 Nature 277:491-492) accessed on the ProtScale website 
located on the Worid Wide Web at {.expasy,ch/cgi-bin/protsca!apl) through the ExPasy molecular biology server. 

Figure 8. Average flexibility amino add profile of 1Q9P1D4 v.l-v.9 detennined by computer algorithm sequence 
analysis using the method of Bhaskaran and Ponnuswamy (Bhaskaran R., and Ponnuswamy P.K., 1988. Int J. Pept Protein 
Res. 32:242-255) accessed on the ProtScale website located on the Worid Wide Web at (.expasy.ch/cgi-bin/protscale.pl) 
through the ExPasy molecular biology server. 

Figure 9. Beta-turn ammo add profile of 109P1D4 v.l-v.9 detemnined by computer algorithm sequence analysis 
using the method of Deleage and Roux {Deleage. G.. Roux B. 1987 Protein Engineering 1:289-294) accessed on the 
ProtScale website located on the Worid Wide Web at (.expasy.ch/cgl-bin/protsc^e.pl) through the ExPasy molecular biology 
server. 

Figure 10. Structure of transcript variants of 109P1D4. Variants 109P1D4 v.2 through v.9 were transcript 
variants of v.1 . Variant v.2 shared middle portion of v.1 sequence {the 3' portion of exon 1 and 5* porfion of exon 2). Variant 
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V.6 was similar to V.2 but added an extra exon between exons 1 and 2 of v.2. V.3 shared exon 1 and 5* portion of exon 2 with 
V.I with five additional exons downstream. Compared with v.3, v.4 deleted exon 4 of v.3 while v.5 deleted exons 3 and 4 of 
v.3. Variant v.5 lacked exons 3 and 4, This gene (caljed PCD1 1) Is located in sex diromosomes X and Y. Ends of exons in 
the transcripts are marked above the boxes. Potential exons of this gene are shown in order as on the human genome. Poly 
A tails and single nucleotide differences are not shown in the figure. Lengths of introns and exons are not proportional. 

Figure 11. Schematic alignment of protein variants of 109P1D4. Variants 109P1D4 v.2 through v.9 were 
proteins translated from the corresponding transcript variants. All these protein variants shared a common portion of the 
sequence, i.e., 3-101 1 of v.1 , except for a fBw amino acids difl'erent in this segmerjt resulted from SNP in the transcripts. 
Variant v.6 and v.9 were the same except for two amino adds at 906 and 1001 . Variant v.8 was almost the same as v.6. 
except for the N-temiinal end, and a 2-aa deletion at 1 1 1 7-8. Sngle amino add diffierence was not shown. Numbers in 
parentheses con'esponded to positions in variant v.3. 

Rgure 11 Intentionally Omitted. 

Figure 13, Figures 13(aHi): Secondary stmcture and transmembrane domains prediction for 109P1D4 protein 
variants 1-9 (v.l - (SEQ ID NO: 3l); v.2 - (SEQ ID NO: 32); v.3 - (SEQ ID NO: 33); v.4 - (SEQ ID NO: 34); v.5 - (SEQ ID 
NO: 35): v.6 -{SEQ ID NO: 36); v.7- (SEQ ID NO: 37); v.8 -(SEQ ID NO: 38); v.9 -(SEQ ID NO: 39)). The secondary 
structures of 109P1D4 protein variants were predicted using the HNN - Hierarchlcai Neural Networic method {NPS@: 
Networic Protein Sequence Analysis TIBS 2000 March Vol. 25. No 3 [291]:147-150 Combet C, Blanchet C, Geourjon C. and 
Deleage G., http://pbil.ibcp.fr/cgl-bin/npsa_automat.pl?page=npsa_nn.html), accessed from the ExPasy molecular biology 
server located on the Worid Wide Web at (.expasy.ch/toois/). This method predicts the presence and location of alpha 
hefices, extended strands, and random coils firom the primary protein sequence. The percent of the protein variant in a given 
secondary struchire is also listed. Figures 13(J)-(R) top panels: Schemafic representation of the probability of existence of 
transmembrane regions of 109P1D4 variants based on the TMpred algorittim of Hofmann and Stoffei which utilizes TMBASE 
(K. Hofmann, W. Stoffei. TMBASE - A database of membrane spanning protein segments Biol. Chem. Hoppe-Seyler 
374:166, 1993). Figures 13(J)-(R) bottom panels: Schematic representation of the probability of the existence of 
transmembrane regions of 109P1D4 variants based on the TMHMM algorithm of Sonnhammer, von Heijne, and Krogh (Erik 
LL Sonnhammer, Gunnar von Heijne, and Anders Krogh: A hidden Maricov model for predicting transmembrane helices in 
protein sequences. In Proc. of Sbcth Int Conf. on Intelligent Systems for Molecular Biology, p 1 75-1 82 Ed J. Glasgow, T. 
LIttlejohn, F. Major, R. Lathrop, D. Sankoff, and C. Sensen Menio Pari(, CA: AAAI Press. 1998). The TMpred and TMHMM 
algorithms are accessed from the ExPasy molecular biotogy server located on the Worid Wkfe Web at (.expasy.ch/toots/). 

Figure 14. Expression of 109P1D4 In Lymphoma Cancer Patient Specimens. RNA was extracted from 
peripheral blood lymphocytes, cord blood isolated from nonnal individuals, and from lymphoma patient cancer spedmens. 
Northern blots with 10|jg of total RNA were probed with the 109P1D4 sequence. Size standards in kilobases are on the 
side. Results show expression of 109P1D4 in lymphoma patient spedmens but not in the nomial blood cells tested. 

Figure 15. Expression of 109P1D4 by RT-PCR. Rrst strand cDNA was prepared from vital pool 1 (liver, lung 
and kidney), vital pool 2 (pancreas, colon and stomach), prostate cancer pool, bladder cancer pool, Iddney cancer pool, 
colon cancer pool, lung cancer pool, ovary cancer pool, breast cancer pool, cancer metastasis pool, and pancreas cancer 
pool. Normalization was perfomied by PGR using primers to actin and GAPDH. Semi-quantitatlve PGR, using primers to 
109P1 04, was peri^omied at 30 cydes of amplification. Results show strong expression of 109P1D4 In all cancer pools 
tested. Very low expression was detected in the vital pools. 

Figure 16. Expression of 109P1D4 in normal tissues. Two mulfiple tissue northern blots (Clontech), both with 2 
pg of mRNA/lane, were probed with the 109P1D4 SSH fragment Size standards in kilobases (kb) are indicated on the side. 
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Results show expression of approximately 10 kb 109P1D4 transcript in ovary. Weak expression was also deteded in 
placenta and braini but not in the other nornial ttssues tested. 

Figure 17. Expression of 109P1D4 in human cancer cell fines. RNA was extraded from a number of human 
prostate and bone cancer cell fines. Northern blots wlKi 10 pg of total RNA/lane were probed vinth the 109P1D4 SSH 
fragment Size standards In kilobases (kb) are indicated on the side. Results show expression of 109P1D4 In LAPC-9AD, 
LAPC-9AI, LNCaP prostate cancer cell lines, and in the bone cancer cell lines. SK-ES-1 and FD-ES, 

Figure 18, Figure laA: 109P1D4 Expression In Human Normal Tissues. An cDNA dot blot containing 76 
different samples from human fissues was analyzed using a 109P1C)4 SSH probe. Expression was only detected in multiple 
areas of the brain, placenta, ovary, and fetal brain, amongst all Gssuesteste^^ Figure 18B: Expression of 109P1D4 In 
patient cancer specimens. Expres^on of 10gP1O4 was assayed in a panel of human cancers (T) and their req}ecGve 
matehed nonmal fissues (N) on RNA dot blots. Upregulated expres^on of 109P1 D4 in tumors compared to normal tissues 
was observed in uterus, lung and stomach. The expression detected in normal adjacent tissues (isolated from diseased 
tissues] but not in nomial tissues O^olated from healthy donors) may indicate that these tissues are not fully nonnal and that 
109P1D4 may be expressed in eariy stage tumors. 

Figure 19. 109P1D4 Expression in Lung Cancer Patient Specimens. RNA was extracted firom nonnal lung, 
prostate cancer xenograft LAPC-9AD, bone cancer cell tine Ri>ES, and lung cancer patient tumors. NorOiem idols witii 10 
|jg of total RNA were probed with 109P1D4. Size standards In kibbases are on the side. Results show strong expresskm of 
109P1D4 in lung tumor tissues as well as the RD-ES cell line, but not in nomfial lung. 

Figure 20. Expression of soluble secreted Tag5 1 09P1 D4 in 293T cells. 293T cells were transfected with either 
an empty vector or with the Tag5 secretion vector encoding tiie extracellular domain (ECD; amino adds 24-812) of 109P1D4 
variant 1 fused to a Myc/His epitope Tag. 2 days later, ceils and media harvested and analyzed for expression of tiie 
recombinant Tag5 109P1D4 protein by SDS-PAGE foltowed by anti-His epitope tag Western blotting. An anrow in(&:ates ttie 
immunoreacfive band conrespondlng to the 109P1D4 ECO present In the media and the lysate from Tag5 109P1D4 
transfected cells. 

Figure 21. Expression of 109P1 04 protein in 293T cells. 293T cells were transfected witti either an empty vector 
or witii pCDNAS. 1 vector encoding the full length cDNA of 1 09P1 D4 variant 1 fused to a Myc/His epitope Tag. 2 days later, 
cells were harvested and analyzed for expression of 109P1D4 variant 1 protein by SDS-PAGE followed by anti-His epitope 
tag Western blotting. An arrow indicates ttie immunoreactive band corresponding to tiie lull lengtii 109P1D4 variant 1 
protein expressed in cells transfected with the 109P1D4 vector but not in control cells. 

Figure 22. Tyrosine phosphorylation of 109P1D4 after pervanadate treatment 293T cells were transfededwiti) 
the neomydn resistance gene alone or with 1 09P1 D4 bi pSRp vector. Twenty four hours after tnansliection. the cells were 
dttier left In 1 0% semm or grown in 0.1 % serum overnight The cells were ttien left unti*eated or were treated with 200 [M 
pervanadate (1:1 mixture of Na3V04 and H2O2) for 30 minutes. The cells were lysed in Triton X-100, and tiie 109P1D4 
protein was immunoprec^ltated with anti-His monoclonal antibody. The immunoprecipitates were run on SDS-PAGE and 
tiien Western blotted witii eitiier anti-phosphotyrosine (upper panel) or anti-His (lower panel). The 1 09P1 D4 protein is 
phosphorylated on tyrosine in response to pervanadate treatment, and a large amount of the protein moves to the insolubte 
fraction foUowing pervanadate-induced activation. 

Figure 23. Effect of 109P1D4RN/y on cell proliferation. LNCaP cells were transfected wittiUpofectamine 2000 
alone or witfi siRNA oligonudeotides. The siRNA oligonudeotides induded a negative control, Luc4, spedfic for tudferase, 
a positive control, Eg5, spedfic for tiie mitotic spindle protein Eg5, or three siRNAs spedfic for ttie 109P104 protein. 
109P1O4.a, 109P1D4.C and 109P1D4.d at 20 nM concentration. Twenty four hours after transfedion, ttie ceUs were pulsed 
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with 3H-thymidrne and incorporation was measured after 72 hours. AD three sIRNAs to 109P1D4 inhibited fte proliferation of 
LNCaP ceils, indicating that 109P1D4 expression is important for the ceil growth pathway of these cancer ceils. 

DETAILED DESCRIPTION OF THE INVEhTTiON 
Outline of Sections 
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\.] OefinWons: 

Unless ottiervnse defined, all terms of art, notations and other scientific ternis or terminology used herein are 
intended to have the meanings commonly understood by those of skill in the art to whic^ this invention pertains. In some 
cases, terms wi&i commonly understood meanings are defined herein for clarity and/or for ready reference, and ttie inclusion 
of such definitions herein should not neoessanly be constnjed to represent a substantial dBfference over what is generally 
understood in the art Many of Bie techniques and procedures described or refsrenced herein are wefl understood and 
commonly employed using conventional methodology by those skilled In the art. sudi as. for example, the widely utOized 
molecular cloning meftodologies desaibed in Sambrook ef a/., Molecular Cloning: A l^ratory Manual 2nd. edition (1989) 
CokJ Spring Hariwr Laboratory Press. Cold Spring HartDor, N.Y. As appropriate, procedures involving the use of 
commerdally avalable kits and reagents are generally canied out in accordance with manufacturer defined protocols and/or 
parameters unless otherwise noted. 

The terms "advanced prostate cancer", locdiy advanced prostate cancer", "advanced disease' and locally 
advanced disease" mean prostate cancers that have extended through fte pro^te capsule, and are meant to include stage 
C disease under the American Uix)togical Association (AUA) system, stage CI - C2 disease under »ie Whllmore^weit 
system, and stage T3 - T4 and N+ disease under the TNM (tumor, node, metestasls) system. In general, surgery is not 
recommended for patients witti locally advanced disease, and these patients have substantially less favorable outcomes 
compared to patients having cfinically localized (organ-confined) prostate cancer. Locally advanced disease is clinically 
identified by palpable evidence of induration beyond the lateral border of the prostate, or asymmetry or induration above the 
prostate base. Locally advanced prostate cancer is presently diagnosed pathologically following radical prostatectomy if the 
tumor Invades or penetrates ttie prostatic capsule, extends into the surgical margin, or invades the semoial vesicles. 

•Altering the native glycosylation pattern" is intended for purposes herein to mean deleting one or more 
cartjohydrate moieties found in native sequence 109P1D4 (eitiier by removmg the underi)^ng glycosylation site or by dele&ig 
the glycosylation by chemical and/or enzymatic means), and/or adding one or more glycosylation sites that are nbt present in 
the native sequence 1 09P1 D4. In addition, the phrase includes qualitative changes In the glycosylation of the native 
proteins, involving a change in the nature and proportions of the various cart)ohydrate moieties present 

The tenn "analog" refers to a molecule which stmcturaHy amilar or shares amBar or conespontfing attributes with 
another mdecute (e.g. a 109P1D4^elated potrfn). For example, an analog of a 109P1D4 protein can be spedffcally bound by an 
anffi)ody orT cdl thatspedHcaliy binds to 109P1D4. 

The term "anfibody" is used in the broadest sense. Therefore, an "antibody" can be naturally occuning or man-made 
such as monodonal antibodies produced by conventional hybridoma technology. Antt-109P1D4 antibodies comprise monoctonal 
and polydonal antibodies as well as fiiE^ments containing the antigen-binding domain and/or one or more complementarity 
detemninlng regions of tiiese antibodies. 

An "antibody fragmenf is defined as at least a portion of the variable region of the immunoglobufin molecule that 
binds to its target, i.e., the antigen-binding re^on. lnoneembo(fimentitspedficdlyooversslngleanfi-109P1D4aneb^^ 
clones thereof (mdudSng sgonist. antegonist and neutrtfcing antibodies) and anti-109P1D4 anfibody composifions wth 
pbtyepitopicspedfidty. 

The tenn "codon optimized sequences" refers to nucleotide sequences that have been optimized for a particular 
host spedes by repladng any codons having a usage frequency of less than about 20%. Nudeotide sequences ttiat have 
been optimized for expression in a given host spedes by erimination of spurious polyadenylafion sequences. eOmination of 
exonfintron splidng signals, elimanation of transposon-Oke repeats and/or optimization of GO content in addltfon to codon 
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opfimization are referred to herein as an 'expression enhanced sequences." 

A "comboiatorial library" is a oollection of diverse chemical compounds generated by either chemical synthesis or 
biolcgica! synthesis by combining a number of chemical "building blocics" such as reagents. For example, a linear 
combinatorial chemical library, such as a polypeptide (e.g., mutein) library, is fomned by combining a set of chemical building 
blocks called amino acids in every possible way for a given compound length (i.e., the number of amino acids in a 
polypeptide compound). Numerous chemical compounds are synthesized through such combinatorial mixing of chemical 
buildng blocks (Gallop et a!.. J. Med. Chem. 37(9): 1233-1251 (1994)). 

Preparation and screening of oombinaforid Obraries Is well Imown to those of skill In the art Such combinatorial 
chemical libraries Include, but are not limited to, peptkie libraries (see, e.g.. U.S. Patent No. 5,010,175, Furka, Pept ProL 
Res. 37:487-493 (1991), Houghton et al., Nature, 354:84-88 (1991)), peptdds (PCT Publication No WO 91/19735), encoded 
peptides (PCT Publication WO 93/20242), random bio- oligomers (PCT Publication WO 92/00091), benzodiazepines (U.S. 
PaL No. 5,288,514). diversomers such as hydantoins, benzodiazepines and dipeptides (Hobbs et al., Proa Nal Acad. Sci. 
USA 90:6909-6913 (1993)), vinylogous polypeptides (Hagihara et al., J. Amer. Chem. Soc. 114:6568 (1992)), nonpeptidal 
peptidomimetics with a Beta-D-Glucose scaffolding (Hirschmann et al., J. Amer. Chem. Soc. 114:9217-9218 (1992)), 
analogous organk: syntheses of small compound libraries (Chen et al., J. Amer. Chem. Soc. 116:2661 (1994)), 
Gligocarii)amates (Cho, et al., Science 261:1303 (1993)). and/or peptidyl phosphonates (Campbell et £ri., J. Org. Chem. 
59:658 (1994)). See, generally, Gordon et al., J, Med. Chem. 37:1385 (1994), nucleic acid libraries (see, e.g., Stratagene. 
Corp.), peptide nucleic acid libraries (see, e.g., U.S. Patent 5,539,083), antibody libraries (see, e.g., Vaughn et al.. Nature 
Biotechnology 14(3): 309-314 (1996), and PCT/US96/10287), carbohydrate libraries (see, e.g.. Liang et a!.. Science 
274:1520-1522 (1996), and U.S. Patent No. 5,593,853), and small organic molecule libraries (see, e.g., benzodiazepines, 
Baum, C&EN, Jan 18, page 33 (1993); Isoprenoids, U.S. Patent No. 5,569,588; thiazolidinones and metathlazanones. U.S. 
Patent No. 5,549,974; pyrrolidines, U.S. Patent Nos. 5,525,735 and 5,519.134; morpholino compounds, U.S. Patent No. 
5.506, 337; benzodiazepines, U.S. Patent No. 5,288,514; and the like). 

Devices for the preparation of combinatorial libraries are commerdaily available (see, e.g., 357 NIPS, 390 NIPS, 
Advanced Chem Tech, Louisville KY; Symphony, Rainin, Wobum, MA; 433A, Applied Biosystems, Foster City, CA; 9050, 
Plus, Miiiipore. Bedford, NIA). A number of well-known robotic systems have also been developed for solution phase 
chemistries. These systems include automated woricstations such as the automated synthesis apparatus developed by 
Takeda Chemk^ Industries, LTD. (Osaka, Japan) and many robotic systems utflizing robotic arms (Zymate H, Zymaric 
Corporation, Hopkinton, Mass.; Orca, Hewlett-Packard, Pak) Alto, Calif.), whk^i mimic the manual synthetic operations 
perfbnned by a chemist Any of the above devtoes are suitable for use witti the present Invention. The nature and 
Implementation of modifications to these devices (if any) so that they can operate as discussed herein will be apparent to 
persons skilled In the relevant art In addition, numerous combinatorial libraries are themselves commercially available (see, 
e.g., ComGenex, Princeton, NJ; Asinex, Moscow, RU; Tripos, Inc., St Louis, MO; ChemStar, Ltd. Moscow, RU; 3D 
Phannaceuticals. Exton, PA; Martek Btosdences, Columbia. MD; etc.). 

The temn 'cytotoxfe agenf refers to a substance that inhibits or prevents the expression activity of cells, fiincfion of 
cells and/or causes destruction of ceils. The term is intended to Include radbactive isotopes chemotherapeutic agents, and 
toxins such as small molecule toxins or enzymatteally active toxins of bacterial, fungal, plant or animal origin, including 
fragments and/or variants thereof. Examples of cytotoxic agents include, but are not Rmited to auristatins, auromydns, 
maytansinoids. yttrium, bismuth, ricin, ricin A-chain, combrestatin, duocannycins, ddostatlns, doxombicin, daunorubidn, 
taxol, dsplatin, cc1065, ethidium bromide, mitomydn, etoposide, tenoposide, vincristine, vinblastine, colchidne, dihydroxy 
anthradn dione, actinomydn, diphtheria toxin, Pseudomonas exotoxin (PE) A, PE40, abrin, abrin A chain, modeodn A chain. 
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alphMardn, gelonin, milogeHin. retstridodn, phenomydn. enomydn. curidn. aofin, cdidieamidn, Sap^aria ofRdnafis 
inhibitor, and ghjcocwfiooid and other Aemotherapeuhc agents, as well as radioisotopes sudi as fiX^\ P^s^ Y», Reiw 
sm«3, K2i2ar2i3^ p32 and radioaclive isotopes of Lu induding Lui". Antibodies may ateo be conjugated to an anti- 
cancer pnHlrug aclivaling enzyme capable of converting the pro-dnjg to its active form. 

The "gene prodiK^ Is sometimes refened to herein as a protein or mRl^ For example, a "gene product of the 
invention" is sometimes referred to herein as a "cancer amino acid sequence", "cancer protein", "protein of a cancer listed in 
Table f. a "cancer mRNA'. "mRNA of a cancer fisted in Table i". etc. In one embodiment the cancer protein is encoded by a 
nudeic add of Figure 2. The cancer protdn can be a fragment, or allemaHvely. be the fulHength protein to the firagment 
encoded by the nudeic adds of Rgure Z In one embodiment, a cancer amino add sequence is used to detennlne 
sequence identity or similarity. In another embodiment, the sequences are naturally occunfing allelic variants of a protein 
encoded by a nudeic add of Rgure Z In another embodiment, the sequences are sequence variants as further described 
herein. 

"High throughput screening" assays for the presence, absence, quantification, or other properties of particular 
nudeic adds or protein products are well known to ttiose of skill in flte art Similarly, binding assays and reporter gene 
assays are simHaily weO known. Thus. e.g., U.S. Patent No. 5.559.410 disdoses high throughput screening niethods for 
proteins; U.S. Patent No. 6,585.639 disdoses high throughput screening methods for nudeic add binding (Le., In arrays); 
whUe U.S. Patent Nos. 5.576.220 and 5,541,061 disctose high throughput methods of screening for ligand/antjbody binding. 

In addition, high throughput screening systems are commerdally available (see, e.g., Amersham Biosdences. 
Piscataway, NJ; Zymark Corp.. Hopklnton, MA; Air Technical Industries, Mentor, OH; Bedonan Instruments. Inc. Fuilerton. 
CA; Predsion Systems, inc., Natick, MA; etc.). These systems typically automate entire procedures, induding ^1 sampte 
and reagent pipetting. Bquid dispensing, timed incubatfons, and final readings of the microplate In deteclor(s) appropriate for 
the assay. These configurabte systems provide high throughput and rapid start up as well as a high degree of flexibility and 
customlzatton. The manufecturers of such systems provkle detailed protocols for various high th^^^ Thus, 
e.g.. Zymailc Corp. prowdes technical bulletins descrilwng screening systems for detecting the modulation of gene 
transcription, ligand binding, and the like. 

The tenn "homdog" refers to a molecule which exhibits homdogy to another mdecule. by for example, having 
sequences of chemical residues ftat are ttie same or similar at conesponding positrons. 

"Human Leukocyte Antigen" or "HIA" is a human dass I or dass II Major Histocompafibflity Complex (MHC) 
protein (see. e.g., Stiles, et al., iMMUNacxBY, 8«Ed., Lange Pubfishing. Los Altos, CA (1994). 

The tenns "hybridize", "hybridizing", "hybridizes" and the like, used in the context of poiynudeotides. are meant to 
lefer to conventional hybricfization conditions, preferably such as hybridization in 50% fonnamide/6XSSC/0.1% SDS/100 
^g/ml ssDNA, in which temperatures for hybridization are above 37 degrees C and temperatures for washing in 
0.1XSSC/0,1% SDS are above 55 degrees C. 

The phrases "isolated" or "biologically pure" refer to material which is substantially or essentially firee firom 
components which nomially accompany the material as It Is found in its native stete. Thus, isdated peptides in accordance 
with Oie Invention preferably do not contain materials nonnally assodated vnth the peptides in their in situ environmenL For 
exampte, a polynudeofide is sakJ to be Isdated" when It is substantially separated from contaminant poiynudeotides ttiat 
correspond or are complementary to genes ottier ttian tiie 109P1D4 genes or fliat encode polypeptides other flian 109P1D4 gene 
podud or fragments thereof. AskOled arfisan can readily emptoynudac add isdation procedures to obtein an isdated 109P1D4 
polynucleotide. A protein is said to be Isolated,' for example, when physical, mechanical or chemfcal methods are employed to 
remove ti^e 109P1D4 proteins from ceBuIar constituents that are nomially assodated witt) the proteia A skilled artisan can readily 
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employ standard purification methods to obtain an isolafed 109P1D4 protein. Alternatively, an isolated protein can be prepared by 
chemical means. 

The terni "mammaP refers to any organism classified as a mamma!, including mice, rats, rabbits, dogs, cats, cows, 
horses and humans. In one embodiment of the invention, the mammal is a mouse. In another embodiment of the invention, the 
mammal is a human. 

The tenms "metastatic prostate cancer" and "metastatic disease" mean prostate cancers that have spread to 
regional lymph nodes or to distant sites, and are meant to include stage D disease under the AUA system and stage 
TxNxM+ under the TNA/1 system. As is the case with locally advanced prostate cancer, surgery is generally not indicated for 
patients with metastatic disease, and hormonal (androgen ablation) therapy is a preferred treatment modality. Patients with 
metastatic prostate cancer eventually develop an androgen-refractory state writhin 12 to 18 months of treatment initiation. 
Approximately half of these androgen-refractory patients die within 6 months after developing that status. The most common 
site for prostate cancer metastasis Is bone. Prostate cancer bone metastases are often osteoblastic rather than osteolytic 
(i.e., resulting in net bone formation). Bone metastases are found most frequently in the spine, followed by the femur, pelvis, 
rib cage, skull and humerus. Other common sites for metastasis include lymph nodes, lung, liver and brain. IVletastatic 
prostate cancer is ^ically diagnosed by open or laparoscopic pelvic lymphadenectomy, whole body radionuclide scans, 
skeletal raJography, and/or bone lesion btopsy. 

The temi "modulator" or "test compound" or "drug candidate" or grammatical equivalents as used herein describe 
any molecule, e.g.. protein, oligopeptide, small organic molecule, polysaccharide, polynucleotide, etc., to be tested for the 
capacity to directly or indirectly alter the cancer phenotype or the expression of a cancer sequence, e.g., a nuclac add or 
protein sequences, or effects of cancer sequences {e.g., signaling, gene expression, protein interaction, etc.) In one aspect, 
a modulator will neutralr^ the effect of a cancer protein of the invention. By "neutralize" is meant that an activity of a protein 
Is inhibited or bk)cked, along with the consequent efPeet on the cell. In another aspect, a modulator will neutralize the effect 
of a gene, and its corresponding protein, of the invention by norniaRzing levels of said protein. In preferred embodiments, 
modulators alter expression profiles, or expression profile nucleic acids or proteins provided herein, or downstream effector 
pathways. In one embodiment the modulator suppresses a cancer phenotype, e.g. to a nomial tissue fingerprint In another 
embodiment, a modulator Induced a cancer phenotype. Generally, a plurality of assay mixtures is run in parallel with 
different agent concentrations to obtain a differential response to the various concentrations. Typically, one of these 
concentrations serves as a negative control, i.e., at zero concentration or below tiie level of detection. 

Modulators, daig candidates or test compounds encompass numerous chemfcal classes, though typically Ihey are 
organic molecules, preferably small organic compounds having a molecular weight of more than 1 00 and less than about 
2.500 Daltons. Prefen-ed small molecules are less than 2000, or less than 1500 or less than 1000 or less than 500 D. 
Candidate agents comprise functional groups necessary for stmctural interaction with proteins, particularly hydrogen 
bonding, and l)^ically include at least an amine, carbonyl, hydroxyl or carboxyl group, preferably at least two of ttie functional 
chemical groups. The candWate agents often comprise cyclical carbon or heterocyclic stroctures and/or aromatic or 
polyaromatic strudures substituted wifli one or more of tfie above functional groups. Modulators also comprise biomolecules 
such as peptides, saccharides, fatly adds, steroids, purines, pyrimidines, derivatives, sb-uctural analogs or combinations 
thereof. Particulariy preferred are peptides. One dass of modulators are peptides, for exampte of from about five to about 
35 amino acids, with from about five to about 20 amino adds being preferred, and fiDm about 7 to about 15 being particulariy 
prefen-ed. Preferably, tiie cancer modulatory protein is soluble, Includes a non-transmembrane region, and/or, has an N- 
terminal Cys to aid in solubility. In one embodiment, the C-tenninus of the fragment is kept as a flree add and the N-temiinus 
is a free amine to aid in coupling, i,e., to cysteine. In one embodiment, a cancer protein of ttie invention is conjugated to an 
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immunogenic agent as discussed heran. In one embodiment, the cancer protem Is conjugated to 6SA. The peptides of the 
invention, e.g., of prefened lengths, can be Onked to each other or to other amino adds to create a longer peptide/protein. 
The modulatory peptides can be digests of naturally occurnng proteins as is oufiined above, random peptides, or "biased" 
random peptides. In a preferred embodBment. peptide/protein-based modulators are antibodies, and fragments thereof, as 
defined herein. 

Modulators of cancer can also be nucleic adds. Nudeic add modulating agents can be naturally occurring nud^c 
adds, random nuddc adds, or "biased* random nudeic adds. For example, digests of prokaryotio or eukaryolic genomes 
can be used in an approach analogous to that outfined eboye for proteins. 

The tenm "monoclonal antibody refos to an antibody obtanied lipom a population of substantially homogeneous 
antibodies, Le., the antibodies comprising 8ie population are identical except for possible naturgdy occurring mutations finai are 
present in minor amounts. 

A "motif, as In biological motif of a 109P1D4-related protein, refers to any pattern of amino adds forming part of 
the primary sequence of a protein, that is assodated with a particular function (e.g. protein-protein interaction, protein-DNA 
interaction, etc) or modification (e.g. lhatis phosphorylated, glycosylated or amidated), or localization (e.g. seaetory 
sequence, nudear localization sequence, etc.) or a sequence fiiat Is oonBlated with being immunogenic, either hunrurally or 
cellularly. A moHf can be either contiguous or capable of being aligned to certain positions Oiat are generally correlated with 
a certain function or property. In the context of HIA motifs, 'nfK)tif refers to the pattern of residues in a peptide of defined 
lengtti, usually a peptide of from about 8 to about 1 3 amino adds for a dass I HLA motif and from about 6 to about 25 amino 
adds for a dass II HLA motif, which is recognized by a particular HLA molecule. Peptide motifs for HLA binding are typically 
different for each protein encoded by each human Hl^ allele and differ in the pattern of tiie primary and secondary anchor 
residues. 

A "phamfiaceuticsi exdpienf compnses a material such as an adjuvant, a carrier, pH-adjusting and buffering 
agents, tonicity adjusting agents, wetting agents, preservative, and the like. 

'Phamiaceutically acceptable" refers to a non-toxic, inert, and/or composition that is physloIogk:ally compatible with 
humans or other mammals. 

The term "polynudeotide" means a polymeric fonri of nudeotides of at least 10 bases or base pairs in length, either 
nl3onudeotides or deoxynudeotides or a modified form of either type of nudeotide, and is meant to indude single and double 
stranded fonfns of DMA and/or RNA. In the art. this temn if often used interchangeably with "oilgonudeotide". A 
polynudeotide can comprise a nudeofide sequence disdosed herein wher^n thymld^e (T), as shown for example in Figure 
2, can also be uradi (U); this deflniGon perteins to the diffierences between the chemical stmctores of DMA and RNA, in 
particular the observation that one of the four meyor bases in RNA is uracil (U) instead of thymidine (T). 

The term "pdypeptide" means a polymer of at least about 4, 5, 6, 7, or 8 amino adds. Throughout the 
specification, standard tiiree letter or single letter designations for amino adds are used. In the art, Ms term is often used 
Interchangeably witii "peptide" or "protein". 

An HLA "primary anchor residue" is an amino add at a spedfic position along a peptide sequence which is 
understood to provkle a contact point between ttie Immunogento peptide and the HLA molecule. One to three, usually two, 
primary anchor residues within a peptide of defined length generafly defines a "motif for an immunogenic peptide. These 
residues are understood to fit in dose contad witii peptide binding groove of an HLA mdecule, witii Oieir side chains buried 
in spedfic pockets of tiie binding groove. In one embodiment for example, tfie primary andior residues for an HLA dass I 
moieojle are located at position 2 (from tiie amino tenrunal position) and at tiie carboxyi terminal position of a 8, 9, 1 0. 1 1 , or 
12 reskiue peptide epitope in accordance vntii tiie invention. Altemativety, In anotiier embodiment, tiie primary andior 
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residues of a peptide binds an HLA class II molecule are spaced relative to each other, rather than to the tennini of a 
peptide, where the peptide is generally of at least 9 amino adds in length. The primary anchor positions for each motif and 
supermotif are set forth in Table IV. For example, analog peptides can be created by altering the presence or absence of 
particular residues in the primary and/or secondary anchor positions shown in Table IV. Such analogs are used to modulate 
the binding affinity and/or population coverage of a peptide comprising a particular HLA motif or supermotif. 

' include, but are not limited to the following (non-limiting exemplary uses are also set forth): 
Examples of Medical Isotopes: 

Description of use 
See Thorlum-229 (Th-229) 

Parent of Radium-223 (Ra-223) which is an alpha emitter used to treat metastases In Uie skeleton 
resulting from cancer (i.e., breast and prostate cancers), and cancer radioimmunottierapy 

See Thorium-228 {Th-228) 
See Thorium-229 (Th-229) 
Cancer detection 

Radiation source for radiotiierapy of cancer, for food irradiators, and for sterilization of mecBcal 



Adinlum-225 
(AC-225) 
Actinium-22? 
(AC.227) 

Bismutti-212 
(Bi-212) 
Bismutti-213 
(Bi-213) 
Cadmium-109 
(Cd-109) 
CobaIt-60 
(Co-60) 
Copper-64 
{Cu-64) 
Copper-67' 
(Cu-67) 

DysprosIum-166 
(Dy-166) 

Erbium-169 

(Er-169) 

Europium-152 
(Eu-152) 

Europium-154 

(Eu-154) 

Gadolinium-153 

(Gd-153) 

Gold-198 

(Au-198) 

Holmium-166 

(Ho-166) 

lodine-125 
(M25) 

lodine-131 
(1-131) 

lridium-192 
(lr-192) 
Lutetium-177 
(Lu-177) 

Molybdenum-99 
(Mo-99) 

Osmium-194 
(Os-194) 



A positron emitter used for cancer tfierapy and SPECT imaging 

Beta/gamma emitter used in cancer radioimmunotherapy and diagnostic studies (Le., breast and 
colon cancers, and lymphoma) 

Cancer radioimmunotiierapy 

Rheumatoid artiiritis treatment, parti'culariy for the small joints associated wltti fingers and toes 
Radiation source for food inradiation and for sterifization of medical supplies 
Radiation source for food irradiation and for sterilization of medic^ supplies 
Osteoporosis detection and nuclear medical quality assurance devices 

Implant and intracavity tiierapy of ovarian, prostate, and brain cancers 

Multiple myeloma treatment in targeted skeletal tiierapy, cancer radioimmunotiierapy, bone 
marrow ablation, and rheumatoid artiiritis treatment 

Osteoporosis detection, diagnostic imaging, tracer dmgs, brain cancer treatment, radiolabeling, 
tumor imaging, mapping of receptors in ttie brain, interstitial radiation tiierapy, brachytherapy for 
treatment of prostate cancer, determination of glomerular filtration rate (GFR). determination of 
plasma volume, detection of deep vein tiirombosis of Uie legs 

Thyroid amotion evaluation, tiiyroid disease deletion, treatment of thyroid cancer as well as ottier 
non-malignant ttiyrold diseases (i.e.. Graves disease, goiters, and hyperthyroidism), ti-eatment of 
leukemia, lymphoma, and otiier fonns of cancer (e.g., breast cancer) using radioimmunotiierapy 
Brachyttierapy, brain and spinal cord tumor treatment, treatment of blodced arteries 0.e., 
arteriosclerosis and restenosis), and implants for breast and prostate tumors 

Cancer radioimmunotiierapy and treatment of blocked arteries (ue., arteriosclerosis and 
restenosis) 

Parent of Technetium-99m (Tc-99m) which is used for imaging tiie brain, liver, lungs, heart and 
otfier organs. Currentiy, Tc-99m is tiie most widely used radioisotope used for diagnostic Imaging 
of various cancers and diseases involving tiie brain, heart, liver, lungs; also used in detection of 
deep vein tiirombosis of tiie legs 

Cancer radioimmunotiierapy 
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PalladiunvlOa 
(Pd-103) 
Platinum-195m 
(Pt-195m) 

Phosphorus-32 
(P'32) 

Phosphorus-33 
(P-33) 

Radlum-223 
(Ra-223) 
Rhenhim>186 
{Re-186) 
Rhenium-188 
(Re-188) 
Rhodium-105 
(Rh-105y 
Samarium-145 
(Sm-145) 
Samarium-153 
(Sm-153) 
Scandium-47 
(So47) 

Se!enium-75 
(Se-75) 

Strontium-SS 
(Sr-85). 
Stroniium-89 
(Sr-89) 

Technetium-99ni 
CTo-99m) 
Thorium-228 
{Th-228) 
Thorium-229 
(Tli-229) 
ThuIium-170 
(Tnv170) 
Tin-117m 
(Sn-117m) 

Tungsten-188 
(W-183) 

Xenon-127 
(Xe.127) 
Yttertium-175 
(Yb-175) 
Ytlrium-90 
{Y-90) 

Yttrium-91 
{Y-91) 
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Prostate cancer treatment 



Studies on biodistribution and metabolism of dsplalin, a chemolherapeutic drug 

Polycythemia nibra vera (blood cell disease) and leulcemia treatment bone cancer 
diagnosis/treatment; colon, pancreatic, and Over cancer treatment, radiolabering nudac acids for 
in vitro research, diagnosis of superficial tumors, treatment of blocked arteries (l.e., 
arteriosclerosis and restenosis), and intracavity therapy 

Leukemia treatment, bone disease diagnosis/treatment, radiolabefing, and treatment of blocked 
arteries (1.6.. arterk)scierosl5 and restenosis) 

See Actinium-227 (Ac-227) 

Bone cancer pain relief, rheumatoid arthritis treatment, and diagnosis and treatment of lymphoma 
and bone, breast, colon, and liver cancers using radioimmunotherapy 
Cancer diagnosis and treatment using radioimmunotherapy. bone cancer pain relief, treatment of 
rheumatoid arthritis, and treatment of prostate cancer 

Cancer radioimmunotherapy 
Ocular cancer tieatment 

Cancer radioimmunotherapy and bone cancer pain relief 
Cancer radioimmunotherapy and bone cancer pain relief 

Radtotracer used in brain studies, imaging of adrenal cortex by gamma-sdntigraphy. latercd 
locations of steroid seaeting tumors, pancreatic scanning, detection of hyperactive parafliyroW 
glands, measure rate of bile add loss firom ttie endogenous pool 

Bone cancer detection and brain scans 

Bone cancer pan relief, multiple myeloma treatment, and osteoblastic therapy 
See Motyfodenum-99 (Mo-99) 

Parent of Bismuth-212 {Bi-212) whidi is an alpha emitter used in cancer radioimmunottierapy 

Parent of Actinium-225 (Ac-225) and grandparent of Bismutti-213 (Bi-213) which are alpha 
emitters used in cancer radioimmunotiierapy 

Gamma source for blood irradiators, energy source for Implanted medicsrf devices 
Cancer immunotherapy and bone cancer pain relief 

Parent for Rhenium-188 (Re-188) which is used for cancer diagnostics/treatment, bone cancer 
pan relief, rheumatoid arthritis treatment, and treatment of blocked arteries (i.e.. arteriosderosis 
and restenosis) 

Neuroimaging of bran disorders, high resolution SPECT studies, pulmonary function tests, and 
cerebral blood flow studies 

Cancer radioimmunotherapy 

Microseeds obtained from irradiating Ytlrium-89 (Y-89) for Over cancer treatment 

A gamma-emitting label for Yttrium-90 (Y-90) which is used for cancer radioimmunotiierapy O-e., 
lymphoma, breast, colon. kWney. lung, ovarian, prostate, pancreatic, and Inoperable Rver 
cancers) 



wo 2004/098515 



18 



PCT/US2004/013568 



By "randomized" or grammatical equivalents as iierein applied to nudeic acids and proteins is meant that each 
nucleic add and peptide consists of essentially random nudeofides and amino adds, respectively. These random pepGdes 
(or nudeic adds, discussed herein) can incorporate any nudeotide or amino add at any position. The synthetic process can 
be designed to generate randomized proteois or nudeic adds, to allow the fbmialion of aB or most of the possil)le 
combinations over the length of the sequence, thus fomiing a library of randomized candidate bioactwe protelnaoeous 
agents. 

In one embodiment, a library is "fully randomized," with no sequence preferences or constants at any position. In 
another embodiment the library is a "biased random" library. That Is. some positions within the sequence either are held 
constant, or are selected from a limited number of possibilities. For example, the nudeotides or amino add residues are 
randomized within a defined dass. e.g.. of hydrophobic amino adds, hydrophilic residues, sterically biased (either small or 
large) residues, towards the creation of nudeic add binding domains, the creation of cystdnes. for cross-linking, prdines for 
SH-3 domains, serines, threonines, tyrosines or histidines for phosphorylation sites, etc., or to purines, etc. 

A "recombinanr DMA or Rl^ mdecule is a DMA or fWV mdecule that has been subjected to molecular manipulation 

in vitro. 

Non-lintiting examples of smaO molecules indude compounds that bind or interact with 1 09P1 D4. ligands induding 
hormones, neuropeptides, diemokines, odorants, phospholipids, and tunctional equhralents thereof that bind and preferably 
inhibit 109P1D4 protein function. Such non-limiting small molecules preferably have a molecular weight of less than about 
10 kDa. more preferably below about 9, about 8. about 7. about 6. ^out 5 or about 4 kDa. in certain embodiments, small 
molecules physically assodate with, or bind, 109P1D4 protein; are not found in naturally occurring metabofic pathways; 
and/or are more soluble in aqueous than non-aqueous solutions 

"Stringency" of hybridization reactions is readily determinable by one of ordinary skill in the art, and generally is an 
empirical calculation dependent upon probe length, washing temperature, and salt concentration. In general, longer probes 
require higher temperatures for proper annealing, while shorter probes need lower temperatures. Hybridization generally 
depends on the ability of denatured nudefc add sequences to reanneal when complementary strands are present in an 
environment below their melting temperature. The higher the degree of desired homology between the probe and 
hybridizable sequence, the higher the relative temperature that can be used. As a result, it follows that higher relative 
temperatures would tend to make the reaction conditions more stringent, while lower temperatures less so. For additional 
details and explanation of stringency of hybridization reactions, see Ausubel et a/.. Cun-ent Protocols in Mdecular Biology. 
WDey Intersdence Publishers. (1995). 

"Stringent conditions" or "high stringency conditions", as defined herein, are identilied by, but not limited to, those 
that (1) emptoy low ionfc strength and high temperature for washing, for example 0.015 M sodium chtoride/0.0015 M sodium 
dtrate/0.1% sodium dodecyl sulfate at SQoC; (2) employ during hybridization a denaturing agent, such as fbrmamide, for 
example, 50% (v/v) formamide with 0.1% bovine semm albumin/0.1% Ficoll/0.1% polyvinylpyn-olidone/SO mM sodium 
phosphate buffer at pH 6.5 with 750 mM sodium chloride, 75 mM sodium dtrate at 42 ^C; or (3) employ 50% formamide, 5 x 
SSC (0.75 M NaCI. 0.075 M sodium dtrate), 50 mM sodium phosphate (pH 6,8), 0.1% sodium pyrophosphate, 5 x 
Denhardfs solution, sonicated salmon sperm DNA (50 ng/ml). 0.1% SDS. and 10% dextran sulfate at 42 ^C, with washes at 
42°C in 0.2 x SSC (sodium chloride/sodium, dtrate) and 50% fomiamide at 55 oC, followed by a high-stringency wash 
conslsfing of 0.1 x SSC containing EDTA at 55 "Moderately stringent conditions" are described by. but not Gmited to, 
those in Sambrook et al.. Molecular Cloning: A Laboratory Manual. New Yoric: Cold Spring Harbor Press. 1989. and indude 
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the use of washing solution and hybridization conditions (e.g., temperature, ionic strength and %SDS) less stringent fiian 
those dest^ed above. An example of moderately stringent conditions is overnight incubation at 37»C in a solufion 
comprising: 20% formamide, 5 x SSC (150 mM Nad, 15 mM trisodium citrate), 50 mM sodium phosphate (plH 7.6), 5 x 
Denhardts solution, 10% dextran sulfate, and 20 mg/mL denatured sheared salmon spemi DNA, followed by washing the 
filters In 1 x SSC at about ZI-SOpC. The skilled artisan will recognize how to adjust the temperature, ionic strength, eta as 
necessary to accommodate factors such as probe length and the like. 

An HLA "supennotif is a peptide binding specificity shared by HIA molecules encoded by two or more HLA allies. 
Overall phenotypic frequencies of Hl^-supertypes in difiierent ethnic populations are set forth In T^le IV (F). The non- 
tinvfing constituents of various supetypes are as foltows: 

A*0201,A*0202.A*0203.A*0204,A*0205, A*0206.A*6802, A*6901,A*0207 

AS: A3, All, A31, A*3301, A*6801. A*0301, A*1101, A*3101 

BI: B7, 8*3501-03, B*51. B*5301, B*5401, B*5501, B*5502, B*5601. B*6701, B7801. 8*0702, 8*5101, 8*5602 
844: 8*3701, 8*4402, 8*4403, 8*60 (8*4001), 861 (8*4006) 
All A*0102. A*2604. A*3601. A*4301, A*8001 
A24: A*24, A*30, A*2403, A*2404, A*3002, A*3003 

B27: 8*1401-02, 8*1503, B*1509, 8*1510. 8*1518. 8*3801-02. 8*3901. 8*3902. 8*3903-04, 8*4801-02, 87301, 
8*2701-08 

858: 8*1516. 8*1517, 8*5701, 8*5702. 858 

862: 8*4601. 852, 8*1501 (862). 8*1502 (875), B*1513 (877) 
Calculated population coverage afforded by different HLA-supertype combinations are set forth in Table IV (G). 

As used herein "to treaf or "therapeutic" and grammatically related tenns, refer to any improvement of any 
oonsequence of disease, such as prolonged survival, less morbidity, and/or a lessening of ^de effects Which are the 
byproducts of an alternative therapeutic modaTit^, full eradication of disease is not required. 

A 'transgenic animal" (e.g., a mouse or rat) is an animal having cells that contain a transgene, which transgene 
was introduced into the animal or an ancestor of the animal at a prenatal, e.g.. an embryonk; stage. A transgene" is a DNA 
that is integrated into the genome of a cell from which a transgenic animal develops. 

As used herein, an HLA or cellular immune response "vaccine" is a composition that contains or encodes one or 
more peptides of the invention. There are numerous embodiments of such vaccines, such as a cocktail of one or more 
individual pep&Jes; one or more peptkJes of the invention comprised by a polyepitopic peptide; or nucleic acids that encode 
such individual peptkles or polypeptkles. e.g., a minlgene that encodes a polyepitopic peptide. The "one or more peptides" 
can include any whole unit integer from 1-150 or more, e.g., at least 2, 3, 4, 5. 6, 7. 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 
19, 20, 21. 22. 23, 24, 25, 26. 27, 28, 29. 30. 31, 32, 33, 34. 35, 36. 37. 38. 39. 40. 41, 42. 43. 44, 45. 46, 47, 48. 49, 50, 55. 
60, 65, 70, 75, 80. 85, 90, 95, 100, 105. 110, 115. 120, 125, 130. 135, 140, 145, or 150 or more peptides of the invention. 
The peptides or polypeptides can optionally be modified, such as by lipldation. addition of targeting or other sequences. HLA 
dass I peptides of the invention can be admbced with, or finked to, HLA class II peptides, to fadlltate acfivation of both 
cytotoxic T lymphoc^s and helper T lymphocytes. HLA vaccines can also comprise peptide-putsed antigen presenting 
cells, e.g., dendritic cells. 

The term "varianf refers to a molecule that exhibits a variaOon from a described type or nonn, such as aprotein that 

has one or more different amino add reskiues in the corresponding posilk)n(s) of a spedficaOy desaibed protein (e.g. ttie 
109P1D4 protein shown in Rgure 2 or Rgure 3. An anabg is an example of a variant protein. Spfice i^fbnns and sing^ 
nudeotides polymorphisms (SNPs) are further examples of variants. 
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The "ICgPIOkelated proteins" of the invention include those spedficaDy idenSfied hef^n, as weU as aOefic variants, 
conservative sut)stitution variants, analogs and homologs that can be isolatedfgenerated and characterized without undue 
experimentation following the methods outlined herein or readily available in the ait Fusion proteins that combine parts of 
different 109P1D4 proteins or fragments thereof, as well as fusion prolans of a 109P1 04 protein and a heterologous polypepfide 
are also tnduded. Such 109P1O4 proteins are colledively referred lo as the 109P1iD4^1ated proteins, the proteins of the 
invention, or 109P1D4. The term ■ia9P1D4^ed pnjtein' refers to a polypeptide fragment ore 109P1D4 protein sequence of 4. 
5, 6, 7, 8, 9, 10, 1 1, 12, 13. 14. 15. 16, 17. 18. 19. 20. 21. 22. 23, 24, 25. or more than 25 amino adds; or. at feast 30. 35, 40. 45. 
50. 55, 60. 65, 70. 80, 85. 90. 95, 100, 105. 110, 115. 120, 125. 130. 135. 140. 145. 150. 155. 160. 165. 170, 175. 180. 185, 
190. 195, 200. 225. 250, 275. 300. 325. 350. 375. 400, 425. 450. 475. 500, 525. 550. 575. or 576 or more amino adds. 

H.) 109P1D4 Polynucleotides 

One aspect of the invention provides polynudeotldes corresponding or complemenlary to all or pari of a 1 09P1 D4 
gene, mRNA, and/or coding sequence, preferably in isolated forni, Induding polynudeob'des encoding a 109P1E)4^elated 
protein and fragments thereof, DNA. RNA. DNA/RNA hybrid, and related motecules. polynudeotides oroligonudeofides 
complementary to a 109P1D4 gene or mRNA sequence or a part thereof, and polynudeoOdes or oligonudeotides that 
hybri<fize to a 109P1D4 gene, mRNA, or to a 109P1D4 encoding polynudeotide (collectively, "109P1D4 polynudeotides"). In 
all instances when referred to in this section. T can also be U in Figure 2. 

Embodiments of a 109P1 D4 polynudeotide indude: a 109P1 D4 polynudeotide having the sequence shown in 
Figure 2. the nudeotide sequence of 109P1D4 as shown in Figure 2 wherein T is U; at feast 10 contiguous nudeofides of a . 
polynudeotide having the sequence as shown in Figure 2; or. at least 10 contiguous nudeotides of a polynudeotide having 
the sequence as shown in Figure 2 where T Is U. For example, embodiments of 109P1D4 nucleotides comprise, without 
limitation: 

(I) a polynudeotide comprising, consisting essentially of, or consisting of a sequence as shown in Figure 2. 
wherein T can also be U; 

(II) a polynucleoMe comprising, consisting essentially of, or consisting of the sequence as shown In Figure 
2A, from nucleotide residue number 846 through nudeotide residue number 3911, induding the stop codon. 
wherein T can also be U; 

(III) a polynudeotide comprising, consistng essentially of, or consisting of the sequence as shown in Rgure 
2B, from nudeotide residue number 503 through nudeotide residue number 3667, induding the stop codon, 
wherein T can also be U; 

(IV) a polynudeotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure 
2C. from nudeotide residue number 846 through nudeotide residue number 4889. induding the a stop codon, 
wherein T can also be U; 

(V) a polynudeotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure 
2D, from nudeotide residue number 846 through nudeotide residue number 4859. induding the stop codon, 
wherein T can also be U; 

(VI) a polynudeotide comprising, consisting essentially of. or consisting of the sequence as shown in Figure 
2E, from nudeotide residue number 846 through nudeotide residue number 4778. induding the stop codon, 
wherein T can also bell; 
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(VII) a poiynudeofide comprising, consisting essentially of. or consisting of the sequence as shown In Figure 
2F. from nudeolide residue number 614 through nudeofide residue number 3727, InducBng the stop OMion. 
wherein T can also be U; 

(VIII) a polynudeofide comprising, consis^ng essentiaDy of, or con^ting of the sequence as shown in Figure 
2G. from nudeotide residue number 735 Qirough nudeotide residue number 3881, hiduding the stop oodon, 
wherein T can also be U; 

(i)g a polynucleotide comprising, consisting essentially of. or consisting of the sequence as shown in Figure 
2H, from nudeotide residue number 735 tiirough nudeotide residue number 4757, induding ttte stop codon. 
wherein T can also be U; 

(X) a polynudeofide comprising, consisting essentially of, or consisting of tiie sequence as shown in Rgure 
21, from nudeotide residue number 514 through nudeotide residue number 3627, induding tiie stop codon, 
wherein T can also be U; 

(XI) a polynudeotide tiiat encodes a 109P1D4-related protein that Is at least 90, 91, 92. 93, 94, 95. 96. 97, 
98, 99 or 100% homologous to an entire amino add sequence shown In Rgure 2A-I; 

pai) a polynudeotide tiiat encodes a 109P1 D4-related protein tiiat is at least 90, 91. 92. 93, 94, 95, 96, 97, 
98, 99 or 100% identical to an entire amino add sequence shown in Rgure 2A-I; 

(Xlil) a polynudeotide tiiat encodes at least one peptide set fortii in Tables Vlll-XXI and XXII-XLIX; 

(XIV) a polynudeotide that encodes a peptide region of at least 5, 6,7, 8, 9, 10, 11, 12, 13. 14, 15, 16, 17, 18, 
1 9, 20, 21 , 22, 23, 24, 25, 26, 27, 28, 29, 30, 31 , 32, 33, 34, 35 amino adds of a peptide of Rgures 3A in any 
whole number Increment up to 1021 tiiat indudes at least 1, 2, 3, 4, 5. 6, 7, 8, 9. 10. 11, 12, 13, 14, 15, 16, 17, 18, 
19, 20, 21. 22. 23. 24, 25, 26, 27, 28. 29, 30. 31. 32, 33. 34, 35 amino add position{s) having a value greater than 
0.5 in the Hydrophilkjty profile of Rgure 5; 

(XV) a polynudeotide tfiat encodes a peptide region of at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17. 18. 
19, 20. 21, 22, 23, 24. 25, 26, 27. 28, 29, 30, 31. 32. 33, 34, 35 amino mds of a peptide of Rgure 3A in any whole 
number increment up to 1021 tiiatincludes 1, 2, 3, 4. 5, 6, 7. 8. 9. 10. 11, 12, 13. 14. 15. 16, 17, 18, 19. 20. 21. 22, 
23, 24. 25. 26. 27. 28, 29. 30. 31, 32. 33, 34. 35 amino add position(s) having a value less than 0.5 in the 
Hydropathidty proffle of Figure 6; 

(XVI) a polynudeotide tiiat encodes a peptide region of at least 5, 6, 7, 8, 9. 10, 11, 12, 13, 14, 15, 16, 17, 18, 
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino adds of a peptide of Rgure 3A in any whole 
number Increment up to 1021 ttiatindudes 1, 2, 3, 4, 5, 6, 7, 8, 9. 10, 11, 12, 13, 14, 15, 16, 17, 18, 19. 20. 21, 22, 
23, 24, 25, 26. 27, 28, 29, 30, 31. 32, 33. 34, 35 amino add posltion(s) having a value greater ttian 0.5 in tiie 
Percent Accessible Residues profile of Figure 7; 

(XVII) a polynudeotide ttiat encodes a peptide region of at least 5, 6, 7, 8, 9. 10, 11, 12, 13. 14. 15, 16, 17, 18. 
19. 20, 21. 22. 23, 24. 25, 26, 27, 28, 29, 30, 31, 32, 33, 34. 35 amino adds of a peptide of Figure 3A in any whole 
numberincremenlup to 1021 tiiat Indudes 1, 2. 3, 4. 5, 6. 7. 8, 9. 10, 11, 12. 13, 14. 15. 16. 17. 18. 19, 20. 21. 22, 
23, 24, 25, 26, 27, 28, 29, 30. 31. 32. 33, 34, 35 amino add posib'on(s) having a value greater tiian 0.5 in tiie 
Average RexibiGty profile of Rgure 8; 

pCVIIi) a polynudeotide tiiat encodes a peptide region of at least 5, 6. 7. 8, 9, 10, 1 1, 12, 13, 14, 15, 16, 17. 
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18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 2B, 29, 30. 31, 32. 33, 34. 35 amino adds of a peptide of Figure 3A in any 
whole number increment up to 1021 that Includes 1. 2. 3. 4. 5. 6. 7. 8. 9. 10, 11. 12. 13, 14, 15. 16, 17, 18. 19, 20. 
21. 22, 23. 24. 25. 26. 27, 28. 29. 30. 31. 32. 33. 34, 35 amino add position{s) having a value greater than 0.5 In 
the Beta-hjm profile of Figure 9; 

(XIX) a polynudeotide that encodes a pepfide region of at least 5. 6. 7. 8. 9. 10. 11.12. 13. 14. 15. 16. 17, 18, 

19. 20. 21. 22. 23. 24. 25. 26. 27. 28. 29. 30. 31. 32. 33. 34. 35 amino adds of a peptide of Rgure 3B, 3C, and/or 
3D in any whole number increment up to 1054, 1347, and/or 1337 respectively that indudes 1, 2, 3, 4, 5, 6, 7, 8. 9, 
10. 11, 12, 13. 14. 15, 16, 17. 18. 19, 20, 21, 22. 23, 24, 25, 26, 27, 28. 29, 30. 31. 32. 33. 34. 35 amino add 
posifion(s) having a value greater than 0.5 in ttie Hydrophilidty profile of Figure 5; 

(XX) a polynudeotide that encodes a peptide region of atleast 5. 6. 7. 8. 9. 10, 11, 12, 13, 14. 15. 16, 17. 18. 

19. 20. 21. 22. 23. 24. 25. 26. 27. 28. 29. 30. 31. 32. 33. 34. 36 amino adds of a peptide of Figure 3B, 3C, and/or 
3D in any whole number Increment up to 1054, 1347. and/or 1337 respectively that indudes 1. 2. 3. 4. 5, 6. 7, 8. 9, 
10, 11. 12, 13. 14. 15. 16, 17. 18, 19. 20, 21, 22. 23, 24, 25, 26, 27, 28, 29. 30. 31, 32. 33, 34, 35 amino add 
position(5) having a value less than 0.5 in the Hydropathidty profile of Figure 6; 

(XXI) a polynucleotide that encodes a peptide region of atleast 5. 6,7, 8. 9. 10. 11, 12. 13. 14. 15, 16, 17. 18. 
19. 20. 21. 22, 23. 24. 25. 26. 27. 28. 29. 30. 31. 32, 33. 34. 35 amino adds of a p^tide of Rgure 3B. 3C, and or 
3D in any whole number increment up to 1054. 1347, and/or 1337 respectively that Indudes 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10. 11, 12, 13, 14. 15, 16, 17, 18. 19, 20. 21, 22, 23, 24. 25. 26, 27. 28, 29. 30. 31. 32, 33, 34, 35 amino add 
position(s) having a value greater than 0.5 in the Percent Accessible Residues profile of Rgure 7; 

(XXli) a polynudeotide that encodes a peptide region of at least 5. 6, 7, 8, 9, 10, 11. 12. 13. 14, 15, 16. 17, 18, 
19, 20. 21, 22, 23. 24. 25, 26, 27. 28, 29. 30. 31, 32, 33. 34, 35 amino acids of a peptide of Rgure 3B, 3C, and/or 
3D in any whole number increment up to 1054. 1347, and/or 1337 respectively that indudes 1, 2. 3, 4, 6. 6, 7, 8, 9, 

10. 1 1. 12. 13. 14. 15. 16. 17. 18. 19. 20. 21. 22. 23. 24. 25. 26. 27. 28. 29. 30. 31. 32. 33. 34. 35 amino add 
position(s) having a value greater than 0.5 in the Average Rexibility profile of Figure 8; 

(XXIII) a polynudeotide that encodes a peptide region of at least 5, 6. 7, 8, 9, 10, 11, 12. 13. 14. 15. 16. 17, 18. 
19. 20, 21. 22. 23. 24. 25, 26. 27. 28. 29. 30. 31. 32. 33. 34. 35 amino adds of a peptide of Ftgum 38, 3C. and/or 
3D in any whole number increment up to 1054. 1347. and/or 1337 respectively that indudes 1. 2, 3. 4. 5, 6. 7. 8, 9, 

10. 1 1. 12. 13. 14. 15. 16. 17. 18. 19. 20. 21. 22. 23. 24. 25. 26. 27. 28. 29. 30. 31. 32. 33. 34. 36 amino add 
position(s) having a value greater than 0.5 in the Beta-turn profile of Figure 9; 

(XXIV) a polynudeotide that encodes a peptide region of atleast 5, 6, 7, 8, 9, 10, 11. 12, 13, 14, 15, 16, 17. 18, 
19, 20, 21, 22, 23, 24, 25, 26. 27. 28. 29, 30, 31, 32, 33. 34. 35 amino adds of a peptide of Rgure 3E, 3F, 3G, 3H 
and/or 31 in any whole number increment up to 1310. 1037, 1048. 1340, and/or 1037 respectively that indudes 1, 
2, 3. 4. 5, 6, 7. 8. 9. 10. 11, 12. 13. 14, 15. 16. 17. 18, 19. 20. 21. 22. 23, 24. 25, 26. 27, 28, 29. 30. 31. 32, 33. 34, 
35 amino add position(s) having a value greater than 0.5 in tt^e Hydrophilidty profae of Rgure 5; 

(XXV) a polynudeofide that encodes a peptide region of atleast 5, 6. 7, 8, 9. 10, 11. 12, 13, 14, 15. 16. 17. 18. 
19, 20, 21 , 22, 23. 24. 25. 26, 27. 28. 29. 30, 31. 32, 33. 34. 35 amino adds of a peptide of Figure 3E. 3F, 3G. 3H 
and/or 31 in any whole number increment up to 1310. 1037. 1048. 1340. and/or 1037 respectively that indudes 1. 
2. 3, 4. 5. 6. 7. 8. 9. 10. 11, 12. 13, 14. 15, 16, 17, 18, 19. 20, 21, 22, 23, 24. 25, 26. 27. 28, 29, 30, 31. 32, 33. 34. 
35 amino add position(s) having a value less than 0.5 in the Hydropafliidty profile of Rgure 6; 
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(XXVI) a polynudeofide that encodes a peptide region of atleast 5, 6. 7. 8. 9. 10. 11. 12. 13, 14. 15, 16. 17, 18, 
19. 20, 21, 22. 23. 24, 25. 26. 27, 28. 29. 30. 31. 32. 33. 34. 35 amino adds of a peptide of Figure 3E. 3F. 3G, 3H 
and/or 31 in any wliole number increment up to 1310. 1037. 1048. 1340, and/or 1037 respectively that indudes 1. 
2, 3, 4. 5, 6. 7, 8, 9, 10. 11, 12, 13, 14, 15. 16, 17. 18, 19, 20, 21, 22, 23, 24, 25, 26. 27, 28, 29, 30, 31, 32, 33, 34, 
35 amino add position(s) having a value greater than 0.5 in the Percent Accessibte Residues profile of Figure 7; 

PCXVII) a polynudeofide tiiat encodes a peptide region of at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16. 17, 18, 
19, 20. 21, 22. 23, 24, 25, 26, 27, 28. 29, 30, 31. 32. 33. 34. 35 amino adds of a peptide of Figure 3E. 3F. 3G, 3H 
and/or 31 in any v^ole number increment up to 1310, 1037. 1048, 1340. and/or 1037 respecfively ftat includes 1, 
2, 3. 4. 5. 6, 7. 8, 9. 10, 1 1, 12, 13, 14, 15, 16, 17. 18, 19, 20, 21. 22, 23. 24, 25, 26, 27, 28. 29, 30. 31. 32, 33, 34. 
35 amino add position(s) having a value greater than 0.5 in fiie Average Rexibility profile of Rgure 8; 

(XXVIII) a polynudeofide that encodes a peptide region of at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 
19. 20, 21, 22. 23, 24, 25, 26, 27, 28, 29, 30. 31, 32, 33, 34, 35 amino adds of a peptide of Figure 3E. 3F. 3G. 3H. 
and/or 31 in any whole number increment up to 1310, 1037, 1048, 1 340. and/or 1037 respectively that indudes 1, 
2, 3. 4, 5, 6. 7, 8. 9, 10. 11. 12. 13, 14. 15, 16. 17, 18, 19. 20, 21, 22. 23, 24, 25. 26. 27, 28. 29. 30. 31. 32, 33. 34. 
35 amino add posltion($) having a value greater than 0.5 in the Beta-turn profile of Rgure 9; 

(XXI)Q a polynucleotide that is fully complementary to a pdynudeofide of any one of (l)-p(XVIII); 

()0(X) a polynudeofide that Is fully complementary to a pdynudeofide of any one of (IHXXDQ; 

(XXXI) a peptide that is encoded by any of (I) to (XXX): and; 

(XXXH) a composition comprising a polynudeofide of any of {1)-(XXX) or peptide of (XXXI) togettier with a 
phannaceutical exdpient and/or in a human unit dose form; 

(XXXIII) a method of using a polynudeofide of any (l)<(XXX) or peptide of (XXXI) or a composition of (XXXII) in a 
metiiod to modulate a cell expressing 109P1D4; 

(XXXIV) a mettiod of using a polynudeofide of any (l)-(XXX) or peptide of (XXXI) or a composition of (XXXII) in a 
method to diagnose, prophylax, prognose, or treat an individual who bears a cell expressing 1 09P1 D4; 

POOCV) a mettiod of using a polynudeofide of any (l)-{XXX) or peptide of (XXXi) or a composition of (XXXII) in a 
metiiod to diagnose, prophylax. prognose, or treat an mdividual who bears a cell expressing 1 09P1 D4, said cell 
fixMn a cancer of a tissue listed in Table i; 

(XXXVI) a metfiod of using a pdynudeofide of any (i)-(XXX) or peptide of (XXXI) or a composition of (XXXII) in a 
metiKjd to diagnose, prophylax. prognose, or treat a a cancer; 

(XXXVII) a method of using a polynudeofide of any (l)-(XXX) or peptide of (XXXI) or a composition of (XXXI I) in a 
metiiod to diagnose, prophylax. prognose, or treat a a cancer of a tissue listed in Table I; and; 

POOCVIII) a method of using a polynudeofide of any {l)-(XXX) or peptide of (XXXI) or a composition of (XXXII) in a 
mettiod to idenfily or charaderize a modulator of a cell expressing 109P1D4. 

As used herein, a range is understood to cfisdose spedtically all whole unit posifions tiiereof. 

Typical embodiments of fiie invention disdosed herein indude 109P1D4 polynudeofides that encode spedfic 
portions of 1 09P1 D4 mRNA sequences (and Uiose whidi are complementary to such sequences) such as those that encode 
file proteins and/or fi^gments tiiereof. for example: . 
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(a) 4, 5. 6. 7, 8, 9. 10, 11, 12, 13. 14. 15, 16. 17, 18, 19. 20. 21. 22. 23. 24. 25. 30. 35, 40. 45. 50. 55, 60. 65. 70. 
75, 80. 85, 90, 95. 100. 105. 110. 115. 120. 125, 130, 135. 140. 145. 150, 155, 160. 165. 170. 175. 180. 185. 190. 195. 200, 
225. 250. 275. 300. 325. 350. 375. 400. 425. 450. 475. 500. 525. 550. 575. 600, 625. 650, 675, 700. 725. 750. 775. 800. 
825, 850. 875, 900. 925, 950. 975. 1000. 1010, 1020. and 1021 or more contiguous amino adds of 109P1D4 variant 1; the 
maximal lengths relevant for other variants are: variant 2. 1054 amino adds; variant 3, 1347 amino acids, variant 4, 1337 
amino acids, variant 5. 1310 amino adds, variant 6; 1047 amino adds, variant 7; 1048 amino adds, variant 8; 1340 amino 
adds and variant 9; 1037 amoni adds. 

For example, representative embodiments of the invention disclosed herein indude: polynudeotides and their 
encoded peptides themselves encoding about amino add 1 to about amino add 10 of the 109P1D4 protein shown In Figure 
2 or Rgure 3, polynudeotides encoding about amino add 10 to about amino add 20 of the 109P1D4 protein shown in Rgure 
2 or Figure 3. polynudeotides encoding about amino add 20 to about amino add 30 of the 109P1D4 protein shown in Figure 
2 or Figure 3. polynudeotides encoding about amino add 30 to about amino add 40 of the 109P1 D4 protein shown in Figure 
2 or Figure 3, polynudeotides encoding about amino add 40 to about amino add 50 of the 109P1 D4 protein shown In Rgure 
2 or Figure 3. polynudeotides encoding about amino add 50 to about amino add 60 of the 109P1 D4 protein shown in Rgure 
2 or Figure 3, polynucleotides encoding about amino add 60 to about amino add 70 of the 109P1D4 protein shown in Rgure 
2 or Figure 3, polynudeotides encoding about amino add 70 to about amino add 80 of the 109P1D4 protein shown in Rgure 
2'or Rgure 3, polynudeotides encoding about amino add 80 to about amino add 90 of the 1 09P1 D4 protein shown in Rgure 
2 or Figure 3, polynudeotides encoding about amino acid 90 to about amino acid 100 of the 109P1D4 protein shown in 
Rgure 2 or Figure 3, in increments of about 10 amino adds, ending at the carboxyl temiinal amino add set forth In Rgure 2 
or Rgure 3. Accordingly, polynudeotides encoding portions of the amino add sequence (of about 1 0 amino adds), of amino 
adds. 100 through the carboxyl tenninal amino add of the 109P1 D4 protein are embodiments of the invention. Wherein it is 
understood that each particular amino add position disdoses that position plus or minus five amino add residues. 

Polynudeotides encoding relatively long portions of a 1 09P1 D4 protein are also within the scope of the Invention. 
For example, polynudeotides encoding from about amino add 1 (or 20 or 30 or 40 eta) to about amino acid 20, (or 30. or 40 
or 50 etc) of the 109P1 D4 protein "or varianf shown in Rgure 2 or Figure 3 can be generated by a variety of techniques well 
known in the art These polynudeotide fragments can Indude any portion of the 1 09P1 D4 sequence as shown in Rgure 2. 

Additional illustrative embodiments of the Invention disclosed herein indude 109P1D4 polynudeotide fragments 
encoding one or more of the biological motife contained within a 109P1 DA protein "or variant" sequence, induding one or 
more of the motif-bearing subsequences of a 109P1D4 protein "or varianf set forth In Tables VIII-XXI and XXll-XLIX In 
another embodiment, typical polynudeotide fragments of the invention encode one or more of the regions of 109P1D4 
protein or variant that exhibit homology to a known mdecule. In another embodiment of the invention, typical polynudeotide 
fragments can encode one or more of the 109P1 D4 protein or variant N-g!ycosylation sites, cAMP and cGMP-dependent 
protein kinase phosphorylation sites, casein kinase li phosphorylation sites or N-myristoylation site and amidation sites. 

Note that to determine the starting position of any peptide set forth in Tables VIII-XXI and Tables XXII to XUX 
(collectively HLA Peptkle Tables) respective to its parental protein. e.g., variant 1 , variant 2, ete.. reference is made to ttiree 
factors: the particular variant the length of the peptide in an HLA Peptide Table, and the Search Peptides listed in Table VII. 
Generally, a unique Search Peptide is used to obtain HLA peptides for a particular variant The position of each Seai^ 
Peptide relative to Its respective parent molecule is listed in Table VII. Accordingly. If a Search Peptide begins at position 
•X". one must add the value "X minus 1" to eadi position In Tables VIII-XXI and Tables XXIl-IL to obtan the actual position of 
the HLA peptides in their parental molecule. For example if a partkxilar Search Peptide begins at position 1 50 of its parental 
nnolecule, one must add 150 - 1, i.e.. 149 to eadi HLA peptide amino add position to calculate the position of that amino add 
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in the parent molecule. 

II A\ Uses of 109P1D4 Polynucleotides 

II Monitoring of Gen^c Abnormalities 

The polynucleotides of the preceding paragraphs have a number of different specific uses. The human 109P1D4 
gene maps to the chromosomal location set forth in the Example entitled "Chromosomal Mapping of 109P1D4." For 
example, because the 109P1D4 gene maps to this chromosome, polynucleotides that encode different regions of the 
109P1D4 proteins are used to characterize cytogenetic abnomndities of this chromosomal locale, such as abnomnafities that 
are Identified as being associated with vaious cancers. In certain genes, a variety of chromosomal abnorniaiilies including 
rearrangements have been id^fifled as fifequent cytogenetic abnormalities In a number of different cancers (see e.g. 
Krajnovic ef a/., Mutat Res. 382(3-4): 81-83 (1998); Johansson ef a/., Blood 86(10): 3905-3914 (1995) and Rnger ef a/., 
P.N AS. 85(23): 91 58-9162 (1988)). Thus, polynucleotides encoding specific regions of the 109P1 D4 proteins provide new 
tools that can be used to delineate, with greater precision than previously possible, cytogenefic abnonnaGfies in the 
chromosomal region that encodes 109P1D4 that may contribute to the malignant phenotype. In this context, these 
polynucleotides satisfy a need in the art for expanding the sensitivity of chromosomal screening in order to identify more 
subtle and less common diromosomal abnormalities (see e.g. Evans ef a/., Am. J. Obstet Gynecol 171(4): 1055-1057 
(1994)). 

Furthermore, as 109P1D4 was shown to be highly expressed in prostate and other cancers, 109P1 D4 
polynucleotides are used in methods assessing the status of 109P1 D4 gene products in nonnal versus cancerous tissues. 
Typically, polynucleotides that encode specific regions of the 109P1D4 proteins are used to assess the presence of 
perturbations (such as deletions, insertions, point mutations, or alterations resulting in a loss of an antigen etc.) in specific 
regions of the 109P1D4 gene, such as regions containing one or more motHis. Exemplary assays Include both RT-PCR 
assays as well as single-strand conformafion polymorphism (SSCP) analysis (see, e.g., Mamogi ef al., J. Cutan. Pathol. 
26(8): 369-378 (1 999), both of which utirize polynucleotides encoding spedfk) regions of a protein to examine these regions 
within the protebi. 

IIA2.) Antisense Embodiments 

Other specifically contemplated nucleic add related embodiments of the Invention disclosed herein are genomic DMA, 
cDNAs, ribozymes, and antisense molecules, as wen as nucleic add molecules based on an altemalive baddwne, or indudlng 
aKematrve bases, whether derived from natursd sources or synthesized, and indude molecules capable of lnhit»Gng the RNA or 
protein expression of 10gP1D4. For example, antisense molecules can be RNAs or other motecules. indudlng peptide 
nudeic adds (PNAs) or non-nudeic add mofecules such as phosphorolhioate derivatives that specifically bind DNA or RNA 
in a base palr-^jependent manner. A ^lled artisan can readily obtain Aiese classes of nuddc add molecules u^g the 
109P1D4 polynucleotides and polynudeofide sequences disdosed heran. 

Antisense technology entails ttie administration of exogenous oiigonudeolides that bind to a target polynudeotide 
located vtfithin the cells. The temi "antisense" refers to the fact that such oligonudeofides are complementary to their 
intracellular targets, e.g., 109P1D4. See for example, Jack Cohen, Oligodeoxynudeotides, Antisense Inhibitors of Gene 
Expression, CRC Press, 1989; and Syndesis 1:1-5 (1988). The 109P1D4 antisense oligonudeotides of fte present 
invention Indude derivatives such as &oligonudeotides (phosphorolhioate derivatives or SoBgos. see, Jack Cohen, supra), 
which exhibit enhanced cancer cell growtii inhibitory action. S^ligos (nudeoside phosphorotiiioates) are isoeledronic 
analogs of an oiigonudeotide (0-oligo) in which a nonbridging oxygen atom of the phosphate group is replaced by a sulfur 
atom. The S-oOgos of the present invention can be prepared by treatment of tlie con^esponding 0-oligos with 3H-1.2- 
ben2Ddithiol-3-one-1 ,1-dioxide, which is a sulfur transfer reagent See, e.g., Iyer, R. P. ef a/., J. Org. Chem. 55:4693-4698 
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(1990); and Iyer. R. P. et al„ J, Am. Chem. Soc. 112:1253-1254 (1990). Additional 109P1D4 antisense oligonucleotides of 
the present invention include morpholino antisense oligonudeofides known In the art (see. e.g.. Partridge et ai, 1996, 
Antisense & Nucleic Acid Drug Developments 169-175). 

The 109P1D4 antisense oligonudeolides of the present invention typically can be RNA or DNA that is 
complemenfary to and stably hybridizes witti the first 100 5' codons or last 100 3' codons of a 109P1D4 genomic sequence 
or the corresponding mRNA. Absotute complementarity is not required, although high degrees of complementarity are 
preferred. Use of an oligonucleotide complementary to this region allows tor the selective hybridization to 109P1D4 mRNA 
and not to mRNA specifying other regulatory subunils of protein kinase. In one embodiment 109P1 04 antisense 
oligonucleotides of the present invention are 15 to 30-mer fragments of the antisense DNA molecule that have a sequence 
that hybridizes to 109P1D4 mRNA. Optionally, 109P1D4 antisense oligonucleotide is a 30-mer oligonucleotide that is 
complementary to a region in the first 10 5* codons or last 10 3' codons of 109P1D4. Alternatively, the antisense molecules 
are modified to employ ribozymes in the inhibition of 109P1D4 expression, see. e.g.. L A. Couture & D. T. Stinchcomb; 
Trends Genet 12: 510-515 (1996). 

IIJL3.) Primers and Primer Pairs 

Further spedfic embodiments of these nudeolides of the invention indude primers and primer pairs, which allow 
the spedfic amplification of polynudeotides of the invention or of any spedfic parts thereof, and probes tiiat selectively or 
spedfically hybridize to nudeic add molecules of ttie invention or to any part Oiereof. Probes can be labeled witii a 
detectable mari<er, such as. for example, a radioisotope, fluorescent compound, bioluminescent compound, a 
chemiluminescent compound, metal chelator or enzyme. Such probes and primers are used to deted the presence of a 
109P1 D4 polynucleotide In a sample and as a means for detecting a cefl expressing a 109P1 D4 protein. 

Examples of such probes indude polypeptkles comprising cdl or part of the human 109P1D4 cDNA sequence shown in 
RgureZ Examples of primer pairs capable of spedfically amplifying 109P1D4mRNAs are also de^ As 
will be understood by \he skilled artisan, a great many diffierent primers and probes can be prepared based on the sequences 
provided herein and used effectively to amplify and/or deted a 1 09P1 D4 mRNA. 

The 109P1D4 polynudeotides of ttie invention are useful for a variety of purposes, induding but not limited to ttieir 
use as probes and primers for the amptifteation and/or detection of the 109P1 D4 gene(s). mRNA(s). or fragments thereof; as 
reagents for the diagnosis and/or prognosis of prostate cancer and other cancers; as coding sequences capable of directing 
the expression of 109P1D4 polypeptides; as tools for modulating or inhibiting the expression of the 109P1D4 gene(s) and/or 
translation of the 109P1D4 tiranscript(s); and as tiierapeutic agents. 

The present invention indudes tiie use of any probe as described herein to identify and isolate a 109P1D4 or 109P1D4 
related nudeic add sequence friom a naturally occuning source, such as humans or otiier mammals, as well as tiie isolated 
nudek: add sequence perse, whnh wouU comprise all or most of ttie sequences found in tiie probe used. 
II A4.) Isolation of 109P1D4-Encoding Nudeic Add Molecules 

The 109P1D4 cDNA sequences described herein enable ttie isdation of other polynudeotides encoding 109P1D4 gene 
product(s), as well as the isolation of polynudeotides encoding 109P1D4 gene product homok)gs, altematively ^fioed isofonns, 
allelic variants, and mutant forms of a 109P1D4 gene produd as well as polynucleotides tiiat encode analogs of 109P1D4-relaled 
proteins. Various mdecular doning methods fliat can be employed to isolate full lengtfi cDNAs encoding a 1 09P1 D4 gene are 
wefl known (see, for example, Sambrook. J. et a/., Molecular Cloning: A Laboratory f\/lanual, 2d edition, Cold Spring Harbor Press, 
New Yori<, 1989; Cunent Protocols in Molecular Biohsgy. Ausubel et al., Eds.. Wiley and Sons, 1 995). For example, lambda 
phage donbig mefhodok)gies can be convenientiy employed, using commercially available doning systems (e.g., Lambda ZAP 
Express, Stratagene). Phage dones omtEdning 109P1D4 gene cDNAs can be kJenfified by probing wHh a labeled 1 09P1D4 
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cDNA or a fragment aiereof. For example, in one embodiment a 109P1 D4 cDNA (ag., Fgure 2) or a portion thereof can be 
synthesized and used as a probe to retrieve overiapfxng and iull4ength cDlvlAs conesponding to a 109P1D4 gena A 109P1O4 
gene itself can be isolated by screening genomic DMA Obraries, bacterial artificial chromosome libraries (BACs). yeast artificial 
chromosome libraries (YACs), and the lilce, with 109P1 D4 DMA probes or primers. 

HAS.) Recombinant Nucleic Acid Molecules and Host-Vector Systems 
The invention also provides recombinant DNAor RNA molecules containing a 109P1D4 polynucleotide, a fragment 
analog or homologue thereof, including but notHmited to phages, plasmids, phagemids. cosmids. YACs, BACs, as well as various 
viral and noThviral vec±}rs vvefl known m the art, aid ceO^ 

molecules. Methods tor generating such molecutes are wefl known (see, for example, Sambrook ef af.. 1989. supra). 

The Biventlon further provides a host-vector system comprising a recombinant DMA molecule containing a 109P1D4 
polynucleotide. Iragm^t analog or homologue thereof within a suitable prokaryolic or eukaryotic host ceil. Examples of 
suitable eukaryotic host cells include a yeast cell, a plant cell, or an animal cell, such as a mammalian cell or an insect cell 
(e.g., a baculovinis-lnfectible cell such as an Sf9 or HighFlve cell). Examples of suitable mammalian ceils include various 
prostate cancer cell fines such as DU145 and TsuPrI . other transfeclable or transdudble prostate cancer cell lines, primary 
cells (PrEC), as weO as a number of mammalian cells routinely used for the expression of recombinant proteins (ag., COS. 
CHO. 293, 293T cells). More particulariy, a polynucleotide compriang the coding sequence of 109P1D4 or a fragment anatog 
or homolog thereof can be used to generate 1 09P1 D4 proteins or fragments thereof using any number of host-vector systems 
routinely used and vindely known in the art. 

A wkie range of host-vector systems suitable for the expression of 109P1 D4 proteins or fragments thereof are available, 
see for example, Sambrook ef a/., 1989, supra; Cunent Protocols in Molecular Biotogy, 1995, supra). Preferred vectors for 
mammafian expresston include but are not Gmited to pcDNA 3.1 myo-His-teg (Invitrogen) and the retro^ral vector 
pSRolkneo (MuHer et al., 1991. MCB 11:1785). Using these expression vectors, 109P1D4 can be expressed In several 
prostete cancer and non-prostete cell lines, including for example 293, 293T, rat-1. NIH 3T3 and TsuPrl. The host-vector 
systems of the invention are useful for the production of a 1 09P1 D4 protein or fragment thereof. Such host-vec^w systems 
can be employed to study the functional properties of 109P1D4 and 109P1D4 mutations or analogs. 

Recombinant human 1 09P1 D4 protein or an analog or homolog or fragment thereof can be produced by 
mammalian cells transfected with a constmct encoding a 1 09P1 D4-related nudeofide. For example, 293T cells can be 
Iransfected with an expresston plasmkJ encoding 109P1D4 or fragment analog or homolog thereof, a 109P1D4-reIated 
protein is expressed in the 293T cells, and the recombinant 109P1D4 protein is Isolated using standard purification methods 
(e.g„ affinity puriffcafion using anti-109P1D4 antibodies). In another embodiment a 109P1D4 coding sequence is subdoned 
into fte retroviral vector pSRaMSVtkneo and used to infect various mammalian cell lines, such as NIH 3T3, TsuPrl, 293 and 
rat-1 in order to establish 1 09P1 D4 expressing cell lines. Various other expression systems well known in the art can also 
be employed. Expression constructs encoding a leader peptide joined in frame to a 109P1D4 coding sequence can be used 
for the generation of a secreted fomi of recombinant 1 09P1 D4 protein. 

As discussed herein, redundancy in the genetic code penmits variation In 109P1D4 gene sequences. In partiailar, 
it is known in the art that specific host species often have specific codon preferences, and thus one can adapt the disctosed 
sequence as preferred for a desired host For example, preferred analog codon sequences typically have rare codons (i.e., 
codons having a usage frequency of less than about 20% in known sequences of the desired hosQ replaced with higher 
frequency codons. Codon preferences for a specific spedes arc calculated, for example, by ufiTizing codon usage tobies 
available on the INTERNET such as at URL dnaat!rc.go.jp/-iiakamura/codon.html. 

Addition^ sequence modifications are known to enhance protein expression In a cellular host These indude 
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elimination of sequences encoding spurious potyadenylation signals, exonTintron splice site signals, transposon-like repeats, 
and/or other such well-characterized sequences that are deleterious to gene expression. The GC content of the sequence is 
adjusted to levels average for a given cellular host, as calculated by reference to known genes expressed in the host cell. 
Where possible, the sequence is modified to avoid predicted hairpin secondary mRNA structures. Other useful modifications 
indude the addition of a translaGonai initiation consensus sequence at the start of the open reading frame, as described in 
Kozalc CellBk^,, 9:5073-5080 (1989). Stdfled artisans understand that the general rule that eukaryotic ribosomes 
initiale translation exclusively at the 5* proximal AUG oodon is £d)rx)gated only under rare conditions (see, e.g.. Kozak PNAS 
92(7): 2662-2666, (1995) and Kozak NAR 15(20): 8125^148 (1987)). 

111.) 109P1D4-rBlated Proteins 

Another aspect of the present invention provides 109P1D4-related proteins. Specific embodiments of 109P1D4 
proteins comprise a polypeptide having all or part of the amino add sequence of human 109P1D4 as shown in Rgure 2 or 
Rgure 3. Alternatively, embod^ents of 109P1D4 proteins comprise variant, homolog or analog polypeptides that have 
alteraGons in the amino add sequence of 109P1 D4 shown in Figure 2 or Figure 3. 

Embodiments of a 109P1D4 polypeptide indude: a 109P1D4 polypeptide having a sequence shown in Figure 2, a 
peptide sequence of a 109P1D4 as shown in Figure 2 wherein T is U; at least 10 contiguous nudeotides of a polypeptide 
having the sequence as shown in Figure 2; or, at least 10 contiguous peptides of a polypeptide having the sequence as 
shown in Figure 2 where T is U. For example, embodiments of 109P1D4 peptides comprise, without limitation: 

(i) a protein comprising, consisting essentially of, or consisting of an amino acki sequence as shown in 
Figure 2A-I or FlgufB3A-l; 

(II) a 109P1D4-felated protein that is at least 90. 91. 92, 93. 94, 95, 96. 97, 98, 99 or 100% homok}gous to 
an entire amino add sequence shown in Figure 2A-I or 3A-I; 

(III) a 109P1O4-related protein that is at least 90, 91, 92, 93, 94. 95, 96, 97, 98. 99 or 100% identical to an 
entire amino add sequence shown in Rgure 2A-I or 3A-I; , 

(IV) a protein that comprises at least one peptide set forth In Tables Vill to XLIX, optionally with a proviso 
that it is not an entire protein of Figure 2; 

(V) a protein that comprises at least one peptide set fbrtti In Tables Vlll-XXl, collectively, whk^h peptkle is 
also set forth in Tables XXII to XLIX. collectiveiy, optionally with a proviso that it is not an entire protein of Figure 2; 

(VI) a protein that comprises at least two peptides selected from the peptides set forth in Tables VIll-XUX, 
optkmaDy with a proviso that it is not an entire protein of Figure 2; 

(Vil) a protein that comprises at least two peptides selected from the peptides set forth in Tables Vlli to XLIX 
coHectively, with a proviso that the protein is not a contiguous sequence fi^om an amino add sequence of Rgure 2; 

(Vill) a protein that comprises at least one peptide selected from the peptides set forth in Tables Vlli-XXI; and 
at least one peptide selected from the peptides set forth in Tables XXII to XLIX. with a proviso that the protein is 
not a contiguous sequence from an amino add sequence of Figure 2; 

(l)Q a polypeptide comprising at least 5. 6. 7, 8. 9, 10, 11. 12. 13, 14, 16. 16, 17, 18, 19. 20, 21, 22, 23. 24, 
25, 26. 27, 28, 29, 30, 31 , 32, 33. 34. 35 amino adds of a protein of Rgure 3A, 3B. 3C, 3D and/or 3E in any whote 
number increment up to 1021, 1054, 1347, 1337. and/or 1310 respectively ttial indudes at least 1. 2. 3. 4. 5, 
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6. 7, 8. 9, 10. 11. 12. 13. 14. 15. 16. 17. 18. 19. 20. 21, 22. 23, 24. 25. 26, 27. 28. 29. 30. 31. 32. 33, 34. 35 amino 
add positicn(s) having a value greater than 0.5 in the Hydroph'ilicity profile of Figure 5; 

(X) a polypeptide comprising at least 5. 6. 7, 8. 9, 10, 11, 12. 13. 14. 15. 16. 17. 18. 19. 20. 21. 22. 23. 24. 
25, 26, 27, 28. 29. 30. 31 . 32. 33, 34, 35 amino adds of a protein of Rgure 3A. 3B. 3C. 3D, and/or 3E, In any 
whole number increment up to 1021. 1054, 1347, 1337, and/or 1310 respedlveiy respecfively that Indudes at least 
at least 1, 2, 3, 4. 5, 6, 7. 8. 9. 10. 11, 12, 13. 14, 15. 16. 17, 18. 19, 20. 21. 22. 23. 24. 26. 26. 27, 28. 29. 30, 31. 
32. 33. 34, 35 amino add posltion(s) having a value less than 0.5 in the Hydropathidty profile of Figure 6; 

pa) a polypeptide comprising at least 5. 6. 7, 8, 9. 10, 11, 12, 13. 14, 15. 16, 17, 18. 19. 20. 21, 22, 23. 24, 
25, 26, 27, 28, 29. 30, 31 . 32, 33, 34. 35 amino adds of a protein of Figure 3A, 3B, 3C. 3D, and/or 3£, in any whole 
number increment up to 1021. 1054. 1347. 1337. and/or 1310 respecfively respecfively that indudes at le^ at 
least 1. 2. 3. 4. 5, 6, 7, 8, 9, 10, 11. 12. 13. 14, 15. 16. 17. 18. 19, 20. 21, 22, 23. 24. 25, 26. 27, 28. 29, 30, 31. 32. 
33. 34. 35 amino add podtion(s) having a value greater than 0,5 In the Percent Accessible Reddues profile of 
Figure 7; 

(XIO a polypeptide comprising at least 5. 6. 7, 8, 9. 10. 11,12, 13. 14, 15. 16, 17. 18, 19. 20, 21. 22, 23, 24. 
25. 26. 27, 28, 29. 30, 31 , 32. 33, 34. 35 amino adds of a protein of Figure 3A. 3B, 3C. 3D, and/or 3E, in any 
whole number Increment up to 1021, 1054, 1347. 1337, and/or 1310 respecth/ely respectively that indudes at least 
at least 1. 2. 3, 4, 5, 6. 7. 8. 9. 10, 11. 12. 13. 14. 15. 16. 17. 18, 19. 20. 21. 22, 23. 24. 25, 26, 27. 28, 29, 30. 31. 
32, 33, 34, 35 amino add posltion(s) having a value greater than 0.5 in the Average Flexibility profile of Rgure 8; 

(XIII) a polypeptide comprising at least 6, 6, 7. 8. 9. 10, 11. 12. 13. 14. 15. 16. 17, 18. 19. 20, 21. 22, 23. 24. 
25. 26. 27. 28. 29, 30, 31, 32, 33. 34. amino adds of a protein of Figure 3A. 38, 3C, 3D, and 3E in any whole 
number increment up to 1021, 1054, 1347, 1337, and/or 1310 respectively respectively that mdudes at least at 
least 1, 2, 3, 4, 5, 6. 7, 8. 9. 10. 11. 12. 13. 14. 15. 16, 17. 18, 19, 20, 21. 22. 23. 24. 25. 26. 27, 28. 29. 30. 31. 32, 
33, 34, 35 amino add position(s) having a value greater than 0.5 in the Beta-turn profile of Rgure 9; 

(XIV) a polypeptide comprising at least 5. 6, 7, 8. 9, 10, 1 1, 12, 13, 14. 15. 16. 17, 18. 19, 20. 21 , 22, 23, 24. 
25, 26, 27, 28, 29, 30, 31 , 32. 33, 34. 35 amino adds of a protein of Figure 3F. 3G, 3H. and/or 31, in any whole 
number increment up to 1037, 1048. 1340, and/or 1037 respectively that indudes at least 1. 2, 3, 4. 6. 6, 7, 8, 9, 
10, 11. 12, 13, 14. 15, 16, 17, 18, 19, 20. 21. 22. 23. 24. 25, 26. 27, 28. 29, 30. 31, 32. 33, 34. 35 amino add 
positton(s) having a value greater than 0.5 in the Hydrophilidty profile of Rgure 5; 

(XV) a polypeptide comprising at least 5. 6. 7. 8. 9, 10. 1 1, 12. 13. 14. 15, 16. 17, 18, 19, 20, 21, 22, 23, 24. 
25. 26, 27, 28, 29, 30. 31. 32, 33, 34, 35 amino adds of a protein of Rgure 3F. 3G, 3H, and/or 31 in any whole 
number Increment up to 1037, 1048, 1340, and/or 1037 respectively that indudes at least at least 1, 2, 3. 4. 5. 6. 7, 
8, 9, 10. 11. 12. 13, 14. 15, 16. 17, 18. 19. 20. 21, 22, 23, 24, 25. 26. 27. 28. 29. 30. 31, 32. 33, 34. 35 amino add 
posifion{s) having a value less than 0.5 in the Hydropathidty profile of Figure 6; 

(XVI) a polypeptide comprising at least 5. 6, 7, 8, 9. 10. 11. 12. 13. 14, 15, 16. 17. 18. 19, 20. 21. 22. 23. 24, 
25. 26, 27, 28. 29. 30. 31 . 32. 33. 34. 35 amino adds of a protein of Rgure 3F. 3G. 3H. and/or 31 in any whole 
number increment up to 1037, 1048. 1340, and/or 1037 respectively Biat indudes at least at least 1 . 2, 3, 4, 5. 6. 7. 
8. 9. 10, 11. 12. 13. 14, 15, 16, 17. 18. 19, 20, 21. 22. 23. 24, 25. 26. 27. 28. 29, 30. 31. 32, 33. 34. 35 amino add 
posltion(s) having a value greater than 0.5 in the Percent Accessible Residues profile of Figure 7; 

(XVII) a polypepfide comprising at least 5, 6, 7, 8, 9. 10, 1 1, 12. 13, 14. 15. 16. 17. 18, 19, 20. 21. 22. 23, 24. 
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25. 26, 27. 28. 29. 30. 31 , 32, 33. 34, 35 amino adds of a protein of Figure 3F, 3G. 3H. and/or 31 in any whole 
number increment up to 1037. 1048. 1340. and/or 1037 respectively that Includes at least at least 1 , 2. 3, 4, 5, 6, 7. 
8. 9. 10. 11. 12. 13. 14. 15, 16. 17. 18. 19. 20, 21, 22. 23, 24, 25, 26. 27, 28, 29. 30. 31. 32. 33, 34. 35 amiiio add ' 
posi(ion(s) liaving a value greater than 0.5 in the Average Ftexit»Hty profile of Figure 8; 

(XVIII) a polypeptide comprising at least 5. 6. 7, 8, 9, 10, 11, 12, 13, 14, 15. 16, 17, 18. 19, 20, 21. 22. 23. 24, 
25, 26. 27. 28, 29, 30. 31 , 32, 33, 34, amino adds of a protein of Figure 3F. 3G. 3H. and/or 31 in any whole numl5er 
Increment up to 1037, 1048. 1340. and/or 1037 respectively that indudes at least at least 1, 2, 3, 4. 5, 6, 7, 8. 9. 
10.11. 12. 13. 14. 15. 16. 17. 18, 19. 20, 21. 22, 23, 24. 25, 26. 27. 28. 29. 30. 31. 32, 33, 34, 35 amino add 
podtlon(s) having a v^^ue greater than 0.5 In the Beta-turn profHe of Figure 9; 

(XIX) a peptide that occurs at least twice in Tables VIII-XXI and XXII to XLIX. coflecBvely; 

(XX) a pepOde that occurs at least three times in Tables VIII-XXI and XXII to XLIX. collectively; 

(XXI) a peptide that occurs at least four times in Tables VIII-XXI and XXII to XUX, collectively; 

(XXII) a peptide that occurs atleastfive limes in Tables VIII-XXI and XXII to XUX, colledively: 

(XXIII) a pepfide that occurs at least once in Tables VIII-XXI, and at least once In tables XXII to XUX; 

(XXIV) a peptide that occurs at least once In T^les VIII-XXI. and at least twice in tables XXII to XUX; 

(XXV) a peptide that occurs at least twice in Tables VIII-XXI. and at least once in tables XXII to XLIX; 

(XXVI) a peptide that occurs at least twice in Tables VIII-XXI, and at least tvwce in tables XXII to XUX; 

(XXVII) a peptide which comprises one two. ttiree. fpur, or five of the fbflowing charadeiistics, or an 
oligonudeoUde encoding such peptide: 

i) a re^on of at least 5 amino adds of a particular peptide of F^re 3, in any whole number increment 
up to the yi length of that protein in Figure 3. that indudes an amino add posWon liaving a value equal to or 
greater than 0.5. 0.6, 0.7. 0.8. 0.9. or having a value equal to 1 .0. In the HydrophHidty profile of Figure 5; 

iO a region of at least 5 amino adds of a particular peptide of Figure 3, in any whole number Increment 
up to the Ml length of that protein in Figure 3, that indudes an amino add position having a value equal to or less 
than 0.5. 0.4, 0.3, 0.2, 0.1, or having a value equal to 0.0, in the Hydropathidty profite of Figure 6; 

iiO a region of at least 5 amino acids of a particular peptide of Figure 3, in any whole number increment 
up to the fliH length of that protein in Figure 3. that indudes an amino add position having a value equal to or 
greater than 0.5. 0.6. 0.7, 0.8. 0.9. or having a value equal to 1.0. In the Percent Accessible Residues profile of 
Figure 7; 

Iv) a region of at least 5 amino adds of a particular peptide of Figure 3. in any whole number increment 
up to the full length of that protein in Figure 3, that indudes an amino add position having a value equal to or 
greater than 0.5, 0.6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in the Average FtexibiOty profile of Figure 8; or. 

V) a region of at least 5 amino adds of a particular peptide of Figure 3, in any whole number increment 
up to the lull length of that protein In Figure 3, that indudes an amino add position having a value equal to or 
greater than 0.5, 0.6, 0.7, 0.8, 0.9, or having a value equal to 1 .0, in the Beta-tum profile of Rgure 9;; 

(XXVIII) a composition comprising a peptide of (l)-(XXVII) or an antibody or binding region thereof together with a 
pharmaceutical exdpient and/or in a human unit dose torn. 
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(XXIX) a method of us&ig a peptide of (IHXXVIO. or an antibody or binding region thereof ora composition of 
(XXVIll) in a method to modulate a ceil expressing 109P1D4,; 

(XXX) a method of using a peptkte of (IHXXWI) or an antibody or binding region thereof or a composition of 
{XXVIII) in a meftod to diagnose, prophylax. prognose, or treat an indMduai who beare a ceB expressing 
109P1D4; 

(XXXI) a method of using a peptide of (IHXXVIi) or an antibody or binding region thereof or a composition 
(XXVlll) in a method to diagnose, prophylax, prognose, or treat an indhndual who bears a cell expressing 
109P1D4, said cell from a cancer of a tissue listed in Table I; 

(XXXII) a method of using a peptide of (I)-{XXV1I) or an antibody or binding region thereof or a compositfon of 
PCXVIII) in a method to diagnose, prophylax, prognose, or treat a a cancer. 

(XXXIII) a metiiod of using a peptide of (l}-{XXVII) or an antibody or binding region thereof or a composition of 
(XXVIll) in a metiiod to diagnose, prophylax, prognose, or treat a a cancer of a tissue listed In Table I; and; 

(XXXIV) a metfiod of using a a peptide of (l)-(XXVII) or an antibody or binding region thereof or a composiBon 
(XXVlll) in a meftod to identify or characterize a modulate^- of a cell expressing 109P1D4 

As used herein, a range is understood to specifically disclose all whole unit positions thereof. 

Typical embodiments of the invention disclosed herein include 109P1D4 polynucleotides tfiat encode specific 
portions of 109P1D4 mRNA sequences (and tiiose which are complementary to such sequences) such as those that encode 
the proteins and/or fragments thereof, for example: 

(8)4,5,6,7.8,9.10,11,12. 13,14,15.16, 17,18.19,20.21.22,23.24,25.30.35.40,46,50.66,60,65,70, 
75, 80, 85. 90. 95. 100. 105, 110. 115. 120, 125. 130, 135. 140. 145. 150. 155. 160. 165. 170. 175, 180. 185. 190. 195, 200. 
226. 250. 275. 300. 325. 350. 375, 400. 425. 450, 475. 500. 525. 550. 575. 600, 625, 650. 675. 700. 725. 750, 775. 800, 
825, 850, 875, 900, 925, 950, 975, 1000. 1010. 1020. and 1021 or more contiguous amino adds of 109P1D4 variant 1; the 
maximal lengths relevant for o^er variants are; variant 2. 1054 amino acids; variant 3, 1347 amino adds, variant 4. 1 337 
amino adds, variant 5, 1310 amino adds, variant 6; 1037 amino adds, variant 7; 1048 amino adds, variant 8; 1340 amino 
adds, and variant 9; 1037 amino adds. . 

In general, naturally occurring allelfo variants of human 109P1D4 share a high degree of structursH identity and 
homology (e.g.. 90% or more homology). Typically, aDelic variant of a 109P1D4 protein contain conservative amino add 
substitutions wftiifc) flie 109P1D4 sequences described herein or contain a substitution of an amino add from a conesponding 
position In a homologue of 109P1D4. One dass of 109P1D4 afielic variants are protems tiiat share a high degree of homology 
with at least a small region of a particular 109P1D4 amino add sequence, but furttier contain a radical departure from tiie 
sequ«ice. such as a non-conservallve substitution, tmncation, insertion or frame shift In comparisons of protein sequences, the 
tenns. similarfly, identic, and homology each have a disfHict meaning as appredated bi ti)e fi^ of genetics. Moreover, orihology 
and paralogy can be important concepts describ&ig fiie relationship of members of a given protein femily oi one organism to the 
members of tiie same family in otiier cnganisms. 

Amino add abbreviations are prowded in Table 11. Conservative amino add substitutions can fr-equently be made 
in a protein without altering either the conformation (k Ihe function of ttie protein. Proteins of ttie invention can comprise 1, 2, 
3, 4, 5, 6, 7, 8. 9, 10, 11. 12. 13. 14. 15 conservative substitutions, Sudi changes include substituting any of isoleudne (I), 
valine (V). and leudne (L) for any other off these hydrophobic antino adds; aspartic add (D) for glutamic add (E) and vice 
versa; glutanflne (Q) for asparagine (N) and vice versa; and serine (S) for threonine (T) and vice versa Other substitutions 
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can also be considered conservative, depending on the environment of the particular amino add and its role in the three- 
dimensional structure of the protein. For example, glydne (G) and alanine (A) can frequently be interchangeable, as can 
alanine (A) and valine (V). Methionine (M), which is relafively hydrophobic, can frequently be interchanged with teudne and 
isoleudne, and someUmes with valine. Lysine (K) and arglme (R) are frequently interchangeable In locations In which the 
significant feature of the amino add residue is its charge and the differing piCs of these two amino add residues are not 
significant Still other changes can be considered "conservative" in particular environments (see. e.g. Table ill herein; pages 
13-15 -Biodjemistiy 2»- ED. Lubert Stryer ed (Stanford University); Henikoff e/a/.. PNAS 1992 Vol 89 10915-10919; Lei et 
aL, J Biol Chem 1995 May 19; 270{20):11882^). 

Embodiments of the invention disdosed herein indude a wide variety of art-accepted variants or analogs of 
109P1D4 proteins such as polypeptides having amino add insertions, deletions and substitutions. 109P1D4 variante can be 
made using methods known In the art such as site-directed mutagenesis, alanine scanning, and PGR mutagenesis. Site- 
directed mutagenesis (Carter etal,, NucL Acids Res., f3:4331 (1986); Zoller et a/.. Nud Acids Res., 10:6487 (1987)), 
cassette mutagenesis (Welis eta!., Gene. 34:315 (1985)). restriction selection mutagenesis (Wells etal., PhUos. Trans. R. 
Soc. London SerA, 317:415 (1986)) or other known techniques can be performed on the doned DNA to produce the 
109P1D4 variant DNA. 

Scanning amino add analysis can also be employed to identify one or more amino adds along a contiguous 
sequence that is Involved in a spedfic biological activity such as a protein-protein Interaction. Among the prefenBd scanning 
amino adds are relatively small, neutral amino adds. Such amino acids include alanine, glydne. serine, and cysteine. 
Alanine is typically a preferred scanning amino add among this group because it eliminates tiie side-chain beyond the beta- 
carbon and is less likely to alter tiie main-chain confonnation of tiie variant Alanine is also typically prefen^ because it is 
the most common amino add. Further, it is frequenfly found in both buried and exposed positions (Creighton, The Proteins, 
(W.H. Freeman & Co., N.Y.); Chothia. J. Mol. Btol., 150:1 (1976)). If alanine substitution does not j^ekJ adequate amounte of 
variant an isosteric amino add can be used. 

As defined herein, 1 09P1 D4 variants, analogs or homologs, have tfie distinguishing attribute of having at least one 
epitope that is "cross reactive" with a 109P1 D4 protein having an amino add sequence of Rgure 3. As used in ttiis 
sentence, "cross reactive" means tfiat an antibody or T cell ttiat spedfically binds to a 109P1D4 variant also specifically binds 
to a 109P1D4 protein having an amino add sequence set forth in Figure 3. A polypeptide ceases to be a variant of a protein 
shown in Figure 3, when It no longer contains any epitope capable of being recognized by an antibody or T cell ttiat 
spedfically binds to the starting 1 09P1 D4 protein. Those skilled in the art understand that sffitibodies ttiat recognize proteins 
bind to epitopes of varying size, and a grouping of the order of about four or live amino adds, contiguous or not is tBgaided 
as a typical number of amino acids in a minimal epitope. See, e.g.. Nair et a!., J. Immunol 2000 165(12): 6949-6955; Hebbes 
et a/.. Mol Immunol (1989) 26(9):865-73; Schwartz et a/.. J Immunol (1985) 135(4):2598-608. 

Other dasses of 109P1 D4-related protein variants share 70%, 75%. 80%, 85% or 90% or more similarity with an 
amino add sequence of Figure 3. or a fragment thereof. Another spedfic dass of 109P1D4 protein variants or analogs 
comprises one or more of tiie 109P1[}4 bfological motife described herein or presently known in the art. Thus, encompassed 
by fte present Invention are an^ogs of 109P1D4 fragments (nudek; or amino add) that have altered functional (e.g. 
immunogente) properties relative to the starting fragment It is to be appredated that motifs now or which become part of the 
art are to be applied to tiie nudeic or amino add sequences of Figure 2 or Rgure 3. 

As discussed herein, embodiments of tiie claimed Invention indude polypeptides containing less than the full 
amino acid sequence of a 109P1D4 protein shown in Figure 2 or Figure 3. For example, representative embodiments of the 
Invention comprise peptides/proteins having any 4, 5, 6. 7. 8. 9, 10, 11. 12, 13. 14. 15 or more contiguous amino adds of a 
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109P1D4 protein shown in Figure 2 or Figure 3. 

Moreover, representative embodiments of the Invention disclosed herein Indude polypeptides oonsisting of about 
amino add 1 to about amino acid 10 of a 109P1D4 prot^ shown in Rgure 2 or Ffgure 3, polypeptkles consisting of about 
amino acid 10 to about amino add 20 of a 109P1D4 protein shown in Figure 2 or Rgure 3, polypeptides conasting of about 
anuno add 20 to about amino add 30 of a 109P1D4 protein shown in Rgure 2 or Rgure 3, polypeptides consisting of about 
amino add 30 to about amino add 40 of a 109P1D4 protein shown in Rgure 2 or Rgure 3, polypeptides consisting of about 
amino add 40 to about amino add 50 of a 109P1D4 protein ^own in Rgure 2 or Rgure 3, polypeptides consisting of about 
amino add 50 Id about amino add 60 of a 109P1D4 protdn shown in Figure 2 or F^ure 3, polypepfides consisting of ^bout 
anuno add 60 to about amino add 70 of a 109P1 04 pnatevt shown in Rgure 2 or F^ure 3, polypep6des oonsisting of about 
amino add 70 to about amino add 80 of a 109P1 D4 protein shown in Figure 2 or Figure 3, polypeptides consisting of about 
amino add 80 to about amino add 90 of a 109P1D4 protein shown in Rgure 2 or Rgure 3, polypeptides consisting of about 
amino add 90 to about amino add 100 of a 109P1D4 protein shown in Rgure 2 or Rgure 3, etc. throughout the entirety of a 
109P1D4 amino add sequence. (\/loreover. polypeptides consisting of about amino add 1 (or 20 or 30 or 40 etc.) to about 
amino add 20. (or 130, or 140 or 150 etc.) of a 109P1D4 protein shown in Rgure 2 or Figure 3 are embodiments of the 
Invention. It is to be appreciated that the starting and stopping positions in this paragraph refier to the spedfied position as 
well as that position plus or minus 5 residues. 

109P1O4'^!ated proteins ars generated using standard pep&ie synthesis technology or using chemica) deavage 
methods well known In the art AltemaOvely, recombinant methods can be used to generate nudeic add molecules that encode a 
109P1D4-related protein. In one embodiment, nucleic add molecules provide a means b generate defined fragments of a 
1 09P1 D4 protein (or variants, homologs or analogs thereof). 

HI A) Mottf'bearing Protein Embodiments 

Additional Illustrative embodiments of the invention disclosed herein include 109P1D4 polypeptides comprising the 
amino add residues of one or more of the bidogical motifs contained within a 109P1D4 polypeptide sequence set fiorth In 
Figure 2 or Figure 3. Various motifis are known in the art. and a protein can be evaluated for the presence of such motifs by 
a number of publidy available Internet sites (see, e.g., URL addresses: pfam.wustl.edu/; seardilauncher.bcm.tmc.edu/seq- 
search/struo-predlcthtml; psortims.u-tokyo.ac.jp/; cbs.dlu.dk/; ebi.aauk/Interpro/scan.hlml; expasy.ch/tools/scnpsit1.html; 
Epimatrb^ and Eplmer™, Brown University, brown,edu/ReseardVTB44iV_Lab/^imatri)c/epimatri^ and BIMAS, 
bimas.dcrt.nih.gov/.). 

Motif bearing subsequences of ail 109P1D4 variant proteins are set forth and kientified in Tables Vllt-XXI and XXII- 

Table V sets forth several frequently occurring mofifs based on pfam searches (see URL address pfam.wustl.edu/). 
The columns of Table V list (1) motif name abbreviadon, (2) percent identity found amongst ttie different member of the motif 
family, (3) motif name or description and (4) most common function; location infomnation is induded if the motif Is relevant for 
location. 

Polypeptides comprising one or more of ttie 109P1D4 motife discussed above are useful in etuddating the specific 
diaracteristics of a malignant phenotype in view of ttie observation that the 109P1D4 motifs discussed above are assodated 
with growth dysregulation and because 109P1[)4 is overexpressed in certain cancers (See, e.g., Table 1). Casein kinase II, 
cMAP and camp-dependent protein kinase, and Protein Kinase C, for example, are enzymes known to be assodated with 
the development of the malignant phenotype (see e.g. Chen et a/., Lab Invest, 78(2): 165-174 (1998); GakJdon et al.. 
Endocrinology 136(10): 4331-4338 (1995); Hall ef a/., Nudeic Adds Researdi 24(6): 1119-1126 (1996); Peterziel ef a/., 
Oncogene 18(46): 6322-6329 (1999) and O'Brian, Oncol. Rep. 6(2): 305-309 (1998)). Moreover, both glycosyiation and 
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myristoylation are protein modifications also associated with cancer and cancer progtBSSion (see ag. Dennb bI aL Blochem 
Biophys. Acta 1473(1):21-34 (1999); Raju el a/.. Exp. CeO Res. 235(1): 145-154 (1997)). Amidation is another protein 

modification also associated witt> cancer and cancer progression (see e.g. Treston ef a/. J. Natl. ^ 
169-175(1992)). 

In anoBierembodiment proteins of the invention comprise one or more of the immunoreactive epitopes Mentifled 
in accordance with art-accepted methods, such as the peptides set forth In Tables VIII-XXI and XXil-XUX. CTL epitopes can 



In a 



specified HW alleles (ag.. Table IV; Eplmatro^ and Epimer™, Blown University. URLbfDwn.edufl?esearcWTB. 
HIV_l^epimatrix^epimatrixhtmi;andBiMAS,Ul^bimas.dcftn.U^^^^ 
suflWent binding affinity for HLA molecules and which are coHBlated with being immunogen^^^ 
aitandarecamedoutwithoutundueexperimentaaon. In addition, processes for identifying peptides that are immunogenic 
epitopes, are wen known In the art and are carried out without undue experimentation either invUmorinvlvo. 

Also known in (he art are principles for creating anatogs of such epitopes in order to modulate immunogenidly. For 
example, one begins with an epitope that bears a CTL or HTL motif (see. e.g.. (he HLA Class I and HIA Class II 
molifysupermotifsofTable IV). The epitope is analoged by substituting out an amh^ 

and repladng it with another amino acid specified for thatposlBon. For example, on the basis of residues deiined in Table ' 
IV, one can substitute out a deleterious resWue in favor of any other residue, such as a preferred residue; substitute a less- 
prefened resMue with a preferred residue; or substtute an originally-occumng prelen-ed residue with another prefenBd 
residue. Substitutions can occur at primary anchor positions or at other positions in a peptide; see,.e.g., Table IV. 

A variety of references reflect the art regarding the kJentificatton and generation of epitopes in a protein of interest 
as wen as anatogs thereof. See. forexample. WO97y33602 to Chesnutef a/.; Sette. Immunogenetics 1999 50(34): 201- 
212; Sette ef a/.. J. Immunol. 2001 166(2): 1389-1397; SWneyef a/.. Hum. Immunol. 199758(1): 12-20; Kbndoe/a/., 
Immunogenetics 1997 45(4): 249-258; Sidney ef ai, J. Immunol. 1996 157(8): 3480-90; and FaOc ef aZ-. toture 351: 290-6 
(1991); Hunt ef a/.. Science 255:1261-3 (1992); Pariceref a/.. J. Immunol. 149:3580-7 (1992); Part(er ef a/.. J. Immunol. 
15Z-163-75 (1994)); Kast et al.. 1994 152(8): 3904-12; Borras-Cuesta ef a/., Hum. Immunol. 2000 61(3): 266-278; Alexander 
ef a/., J. Immunol. 2000 164(3); 164(3): 1625-1633; Alexander ef a/.. PMID: 7895164. Ul: 95202582; asullivan etal. J 
linmunoL 1991 147(8): 2663-2669; Alexander ef a/.. Immunity 1994 1(9): 751-761 and Alexander ef a/.. Immunol. Rel 1998 
18(2): 79-92. 

Related embodiments of the inventfon include polypeptides oompiising combinalfons of the different motife set 
forth in Table VI. and/or. one or more of the predicted CTL epitopes of Tables VIll-XXl andXXII-XUX. and/or, one or more of 
the predicted HTL epitopes of Tables XLVI-XLIX. and/or. one or more of the T cell binding motifs known In th^ art. Preferred 
embodiments contain no Insertions, delettons or substitutions either within (he motifs or within the intervening sequences of 
the polypeptides. In addition, embodiments which include a number of either N-temiinal and/or C4emiinal amino add 
iBsMues on either side of these motife may be desirable (to. forexample. Indude a greater poifion of the polypeptide 
architecture in whteh the motif is tocated). Typically, the number of N-temiinal andforC-lemjinal amino add resktues on 
either side of a moHf Is between about 1 to about 100 amino add residues, preferably 5 to about 60 amino add residues. 

109P1D4-related proteins are embodied in many fonns, preferably in isolated fomi. A purified 109P1D4 protein 
molecute will be substantially free of other proteins or molecules that impair the binding of 109P1 D4 to anObody. T cell or 
otherfigand. Tfie nature and degree ofbdafon and puriSoalionwifl depend on the intended use. Embodiments of a 109P1D4- 
iBlated proteins indude puriifed 109P1D44Blated proteins and fiindional. sokibfe 109P1D4^elated proteins. In one 
embodiment, a (undtonal, soluble 109P1D4 protein or fragment thereof reteins (he ability to be bound by antibody. T cell or 
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other Sgand. 

The fnventi(»i also provides 1Q9P1D4 proteins oomprtsing biologically active fragments of a 109P1D4 amino add 
sequence shown in Figure 2 or Figure 3. Such proteins exhibit properties of the starting 109P1D4 protein, sudi as the ability 
to elicit the generation of antibodies that spedScally bind an epitope assodated with the starting 109P1D4 protein; to be 
bound by sudi antibodies; to eiidt the acthration of HTL or CTL; and/or, to be reoognized by HTL or CTL that also speciflcally 
bind to the starting protein. 

109P1D4-related polypeptides that contain particularly inleresting structures can be predided and/or IdentiSed using 
various analytical tedmiques well known in tt)e art, including, for example, the methods (tf Chou^^asman, Qamier-Robson, Kyte- 
Doofittle, Eisenbergt Karpius^uitz or Janneson-Wdf analysis, or based on immunogenidty. Fragments that contain siK^h 
stiudures are particularly usefld in generating subunit-spedfic antl-109P1D4 antibodies or T oeHs or in kientil^ng cellular factors 
that bind to 109P1D4. For example, hydrophilidty profiles can be generated, and immunogenic peptide fragments identified, 
using Sie method of Hopp, T.P. and Woods, K.R., 1981, Proc. NaU. Acad. Sd. U.SA 78:3824-3828. Hydropathldty profiles 
can be generated, and immunogenic peptide fragments identified, using the method of Kyte, J. and Doolittle, 1982, J. 
Mol. Biol. 157:105-132, Percent {%) Accessible Residues profiles can be generated, and immunogenic peptide fragments 
identified, using the method of Janin J., 1979, N^re 277:491-49Z Average Flexibility profiles can be generated, and 
inmiunogenic peptide fragments identified, using the mettiod of Bhaskaran R.. Ponnuswamy P.K., 1988, Int J. Pepl Protein 
Res. 32:242-255. Beta-turn {[Hofiles can be generated, and Immunogenic peptide fragments identified, u^ng the method of 
Deleage, G., Roux B., 1987, Protein Engineering 1:289-294. 

CTL epitopes can be determined using spedtic algorithms to identify peptides wi^in a 109P1D4 protein that are 
capable of optimsdiy binding to spedlied HLA alleles (e.g., by using the SYFPEITHI site at World Wide Web URL syfjpeithi.bmi- 
heidelberg.com/; the listings in Table IV(A)-{E); Epimatrix™ and Epimer™, Brown University, UIRL {brown.edu/ResearchnB- 
HlV.L£d>/q3imafrix/epimatrix.hfrnl); and BIMAS, URL bimas.dcrtn^.gov/). Illustrating this, peptide epitopes from 109P1D4 that 
are presented in the context of human MHC Class I molecules, e.g., HLA-A1 , A2, A3, A1 1 , A24, B7 and 635 were predicted 
(see, e.g., Tables V1I1-XXI, XXll-XLIX). Spedfically, the complete amino add sequence of the 109P1D4 protein and relevant 
por&ons of other variants, i.e., for HLA Class I predictions 9 flanking residues on either side of a point mutation or exon 
juction, and for HLA Class H predictions 14 flanking residues on either side of a point mutation or exon junction 
con'esponding to that variant, were entered into the HLA Peptide Motif Search algorithm found in the Bioinformatics and 
Mdecular /^alysis Sectbn (BIMAS) web site listed above; in addition to the site SYFPEITHI, at URL syfjpeithi.bmi- 
heideiberg.com/. 

The HLA peptide motif search algorithm was developed by Dr. Ken Pailcer based on binding of specific peptide 
sequences in the groove of HLA Class 1 molecules, in particular HLArA2 (see, e.g., Falk et a/., Nature 351: 290^ (1991); 
Hunt et a/., Sdence 255:1261-3 (1992); Parker et a/.. J. Immunol. 149:3580-7 (1992); Parker et a/., J. Immunol. 162:163-75 
(1994)). This algorithm allows location and ranking of 8-mer, 9-mer, and 10-mer peptides from a complete protein sequence 
for predicted binding to HLA-A2 as well as numerous other HLA Class I molecules. Many HLA dass I binding peptides are 
8-, 9-, 1 0 or 1 1-mers. For example, for Class I HLA-A2, the epitopes preferably contain a leudne (L) or methionine (M) at 
position 2 and a vaTine (V) or leucine (L) at tiie C-tenninus (see, e.g., Parker et a/., J. Immunol. 149:3580'7 (1992)). 
Sdected results of 10gP1D4 predicted binding peptides are shown in Tables Vlll-XXl and XXIl-XLIX herein. In Tables VIII- 
XXI and XXII-XLVII, selected candidates. 9-mers and 1 0-mers, for ead) famOy member are shown along witii fiiefr location, 
the amino add sequence of each spedfic peptide, and an estimated binding score. In Tables XLVI-XLIX, selected 
candidates, 15-mers, for each family member are shown along wltii their location, tiie amino add sequence of each spedfk: 
peptide, and an estimated binding score. The binding score con^esponds to tt)e estimated half time of dissodation of 
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complexes containing the peptide al ZTC at pH 6.5. Peptides with the highest binding score are predicted to the most 
fightJy Iwund to HLA Class I on the ceB swface for the greatest period of time and thus represent the best immunogenic 
targets for T-cell recognition. 

Actual binding of peptides to an HUV allele can be evaluated by stabSization of HLA e)q)ression on the anflgen- 
procesdng delist^ cell line T2 (see, e.g., Xue et al.. Prostate 30:73-8 (1997) and Peshwa et at, Prostate 36:129-38 
(1998)). Immunogenid^ of specific peptides can be evaluated In vfto by stimulation of CD8* cytotoxic T lymphocytes (CTL) 
in the presence of antigen presenting cells such as dendritic cells. 

It is to be appreciated tiiat evay epitope predicted by tiie BIMAS site, EfUmef^ and EpimatriX"* sites, or specified 
by ttie HLA class 1 or dass II mottfe available in ttie art or which become part of ttie art such as set forfli in Table IV (or 
detemilned using World Wide Web site URL syfpeithi.bmi-heidelberg.com/. or BIIMAS. bimas.dcrtnih.gov/) are to be "appffed" 
to a 109P1D4 protein in accordance wiUi ttie invention. As used in Ms context "applied" means ttiat a 109P1 04 protein is 
evaluated. e.g., visually or by compufer-*ased patterns finding metiiods. as appreciated by those of skill in ttie retevant art 
Every subsequence of a 109P1D4 protein of 8. 9. 10. or 1 1 amino add residues ttiat bears an HLA Class I motif, or a 
subsequence of 9 ormore amino add residues ttiat bear an HLA Class II motif are wlttiin ttie scope of flw mvention. 

IBMi Expression of 109P1D4-relateil Prateim^ 

In an embodiment described in ttie examples that fallow, 109P1 D4 can be convenlentiy expressed in cells (such as 
293T cells) transfecled witt) a commerdally availabte expression vector sud) as a CIMV-driven expression vector encoding 
109P1D4 witti a C-lerminal 6XHis and MYC teg (pd3NA3.1/mycHIS. Invitrogen or Tag5, GenHunter Corporation. Nashville 
TN). The Tags vectorprovidesanigGKsecreflonslgnalttiatcanbeusedtofeidlitatettieproductionofasecreted 109P1D4 
protein in transtected cells. The secreted Hl&^agged 109P1D4 In the cutture media can be purified, e.g., using a nidtel 
column using standard techniques. 



liLSJ Modificattons (> f109P1D4.relatet^ p rn^^1ne 

Modifications of 109P1D4-related proteins such as covalent modifications are induded wittiin ttie scope of ttiis 
invention. One type of covalent modification indudes reacting teigeted amino add residues of a 1 09P1 D4 polypeptide witti 
an organic derivattzing agent fliat is capabte of reacting witti selected side diains or ttie N- or C- temiinal residues of a 
109P1D4 protein. Anoflier type of covalent modification of a 109P1D4 polypeptide teduded vrittiin the scope of this invention 
convrises altering ttie native glycosylation pattern of a protein of ttie invention. Anottier ^ of cov^t modification of 
109P1D4 comprises linking a 109P1 D4 polypeptide to one of a variety of nonproteinaceous polymers, e.g., poiyeOiylene 
glycol (PEG), polypropylene glycol, or polyoxyalkytenes. In ttie manner set forfli In U.S. Patent Nos. 4,640,835; 4,496,689; 
4.301,144; 4.670.417; 4,791.192 or 4.179.337. 

The 109P1D4-reteted proteins of ttie present invention can also be modified to fomn a chimeric molecute 
comprising 109P1D4 fused to anottier, heterotogous polypeptide or amino add sequence. Sudi a diimeric molecute can be 
synttiesized chemteally or recomblnanfly. A diimeric motecute can have a protein of ttie Invention liised to anoflier tumor- 
assodated antigen or fragment ttiereof. Alternatively, a protein in accordance witti the Invention can comprise a fusion of 
fragments of a 109P1D4 sequence (amino or nud^ add) sudi ttiat a molecule Is created ttiat is not, ttitough its iengtti, 
directiy homologous to ttie amino or nucleic add sequences shown in Figure 2 or Rgure 3. Sudi a diimeric molecule can 
comprise multiples of ttie same subsequence of 109P1D4. A chimeric molecule can comprise a ftision of a 109P1D4-related 
protein wltti a polyhistidine epitope teg. whidi provides an epitope to whfch immolMlized nidcel can selectively bind, witti 
cytokines or witti growOi f^ctore. The epitope teg is generally placed at ttie amino- or cartwxyl- tenninus of a 109P1D4 
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protein. In an alternative embodiment, the chimeric molecule can comprise a fusion of a 109P1O4-related protein vnlh an 
immunogtloburin or a particular region of an immunoglobunn. For a bivalent fonn of the chimeric molecule (also referred to as 
an Immunoadhesin'^, such a fusion could be to the Fc region of an IgG molecule. The Ig fii^ons preferably Include the 
subsftut'on of a soluble (transmembrane domain deleted or inactivated) fbmi of a 109P1D4 polypeptide in i^ace of at least 
one variable region wiftiin an Ig molecule. In a preferred embodiment, the immunoglobufin fusion includes the hinge, CH2 
and CH3, or the hinge, CHI, CH2 and CH3 regions of an IgGl molecule. For the production of immunoglobulin fusions see, 
e.g.. U.S. Patent No. 5,428,130 issued June 27. 1995. 

IH-D.) Uses of 109P1D4-reiated Proteins 

The proteins of the invention have a number of different spedfic uses. As 109P1D4 is highly expressed in prostate 
and other cancers, 109P1D4-re]ated proteins are used in mettiods tiiat assess the status of 109P1D4 gene products in 
nomial versus cancerous tissues, thereby elucidating Bie malignant phenotype. Typically, polypeptides from specific regions 
of a 109P1O4 protein are used to assess the presence of pertuitations (such as deletions, Insertions, point mutations etc.) in 
tt)Ose regions (such as regions containing one or more motifs). Exemplary assays utilize antibodies or T cells targeting 
1 09P1 D4-related proteins comprising ttie amino add residues of one or more of tiie biological motifs contained within a 
109P1D4 polypeptide sequence in order to evaluate tite characteristics of tills region in nonnat versus cancerous tissues or 
to elidt m immune response to tfie epitope. Alternatively, 109P1D4-re]ated proteins ttiat contain ttie amino add residues of 
one or more of tiie biological motifs in a 1 09P1 D4 protein are used to screen for factors Oiat interact with ttiat regbn of 
109P1D4. 

109P1D4 protein fragments/subsequences are partioilariy usefifl in generating and characterizing doman-spedfic 
antibodes (e.g., antibodies recognizing an extracelluiar or Intracellular epitope of a 109P1D4 protein), for identifying agaits or 
cellular fadors tiiat bind to 1 09P1 E>4 or a particular sfmdural domain ttiereof, and in various tiienE^)eutic and diagnostic contexts, 
including but not Omited to diagnostic assays, cancer vacdnes and mettiods of preparing such vacdnes. 

Proteins encoded by ttie 109P1 D4 genes, or by analogs, homologs or fiBgments ttiereof, have a variety of uses, 
including but not limited to generating antibodies and in methods for identifying ligands and ottier agents and cellular 
constituents tfiat bind to a 109P1O4 gene pnoduct Antibodies raised against a 109P1D4 protein or fragment ttiereof are useful 
in diagnostic and prognostic assays, and imaging mettiodologies In ttie management of human cancers characterized by 
expression of 109P1D4 protein, such as ttiose fisted in Table I. Such antibodies can be expressed Intracellularty and used in 
mettiods of treating patients witii such cancers. 1 09P1 D4-related nudelc adds or proteins are also used in generating HTL 
or CTL responses. 

Various Immunological assays useful for tiie detection of 109P1O4 protdns aro used, otdudlng but not Med to various 
types of radidmmunoassays, enzyme-linked immunosorijent assays (EUSA), enzyme-finked immunofluorescent assays (EUFA), 
immunocytochemicai mefliods, and ttie Rke. Antibodies can be labeled and used as immunologic^ imaging reagents capable of 
detecting 109P1O4-expnessing ceDs (e.g., in radiosdnilgraphlc imaging mettiods). 109P1D4 proteins are also particularty useful in 
generating cancer vacdnes, as further descrbed herein. 

m 109P1D4Antibodies 

Anotiier aspect of ttie hvenSon provides antibodies tiiat bind to 109P1D4^ted proteins. Prefened antS)odies 
spedfically bind to a 109P1 D4-related protein and do not bind (or bind weakly) to peptides or proteins ttiat are not 1 09P1 D4- 
related proteins under phyaological conditions. In tiiis context, examples of physiotogical conditions indude: 1) phosphate 
buffered saiin^' 2) Tris-buffered sa&ne containing 25mM Tris and 150 mM NaO; or normal saOne (0.9% NaCI); 4) animal semm 
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such as hutnan serum; or. 5) a combinafon of any of 1 ) Ihrough 4); these reacfibns pfeferaWy teking place at pH 7.5, alternatively 
in a range of pH 7.0 to 8.0, or alternatively oi a range of pH 6.5 to 8.5; also, these reactions taking place at a temperature 
between 4»C to 37^. For example, anfibodies that bind 1 09P1 D4 can bind 1 09P1 D4Hielated proteins such as the homotogs or 
analogs thereof. 

109P1 04 antibodies of the invention are particularty useful in cancer (see, e.g.. Table I) diagnostic and prognostic 
assays, and imaging mettiodologies. Similarly, such antibodies are useful in ttie treatment diagnosis, and/or prognosis of 
other cancers, to flie extent 109P1D4 is also expressed or overexpressed in these other cancers. Moreover, intraceilularly 
expressed antibodies (e.g., single chain anfibodies) are tfierapeutically useful in treating cancers in which the expresston of 
109P1D4 IS involved, such as advanced or metastatic prostate cancers. 

The invention also provides various immunological assays useful for tiie defection and quantification of 109P1D4 and 
mutant 109P1D4-relatBd proteins. Such assays can comprise one or more 109P1D4 anfibodies capable of recognizing and 
binding a 109P1D4-related protdn, as appropriate. These assays are perfbnned witiiin various immunological assay fbmiats well 
known in tfie art, including but not limited to various types of radioimmunoassays, enzym^inked immunosorbent assays (EUSA), 
enzyme-linked immunofluorescent assays (ELIFA), and ttie like. 

Immunotogical non-antibody ass^ of ttie invention also comprise T cell Immunogenidty assays (inhibitory or 
stimulatory) as wen as major histDCompatOnlrty oon^x (MHC) tending assays. 

In addition, immunotogical imaging mettiods capable of detecting prostete cancer and otiier cancers expressing 
109P1D4 are also provided by ttie invention, including but not limited to radloscintigraphic imaging metfiods using labeted 
109P1D4 antibodies. Such assays are clinically useful in ttie detection, monitoring, and prognosis of 109P1O4 expressing 
cancers such as prostate cancer. 

109P1D4 antibodies are also used in methods for purifying a 109P1D4-related protein and for isolating 109P1D4 
homotogues and related molecules. For example, a mefliod of purifying a 109P1 D4-rBlated protein comprises Incubating a 
109P1D4 antibody, whki) has been coupted to a solki matrix, with a lysate or ottier solution containing a 109P1D4-related protem 
under conditions ttiat pennit tiie 109P1 D4 antibody to bind to ttie 109P1D44Blated protein; washing the sofid matrix to elimtoate 
impurities; andeluting tiie 109P1D4-reIated protein from tiie coupled antibody. Otiier uses of 109P1D4 antibodies in 
accordance witfi ttie invention include generating anti-idiotypic anfibodies tiiat mimic a 109P1D4 protein. 

Various metiiods for ttie preparation of antibodies are well known in ttie art For example, antibodies can be prepared 
by immunizing a suitable nwmmalian host using a 109P1D4-related protein, peptide, or fragment. In isolated or 
Immunoconjugated fomr) (Antibodies: A l^borato^ Manual, CSH Press, Eds., Hariow. and Isne (1988); Hariow, Antibodies, Cold 
Spring Hdxbor Press, NY (1989)). In addfion. fuston proteins of 109P1 D4 can also be used, such as a 109P1D4 GST-fusfon 
protein. In a particular embodiment, a GST fusion protein comprising all or most of fte amino acM sequence of Figure 2 or Fgure 
3 is produced, tiien used as an immunogen to generate appropriate antibodfes. In anottier embodiment, a 109P1D4-related 
protein is syntiiesized and used as an immunogen. 

In addition, naked DNA immunization techniques known in »)e art are used (witti or wittiout purilied 1 G9P1 D4-reIated 
protein or 109P1t}4 expressing cells) to generate an Immune response to ttie encoded immunogen (for review, see Donnelly et 
a/.. 1997, Ann. Rev. Immunol. 15: 617-648). 

The amino ackl sequence of a 109P1D4 protein as shown in Figure 2 or Figure 3 can be analyzed to setect ^)ecific 
regions of ttie 109P1t>4 protein for generating anfibodies. Forexampte. hydrophobidt/and hydrof^ilicaty analyses <^ a 109P1D4 
amino acid sequence are used to identify hydrophtlic regions In tiie 109P1D4 structure. Regbns of a 109P1D4 protein ttiat show 
immunogenic stru(^re, as well as ottier regions and domains, can readily be identified using various otfier metfiods knovm in tfie 
art. such asChou-Fasman. Gamier-Robson, Kyte-Doolitile, Bsenberg, Karplus-Schuteor Jameson-Wolf analysis. Hydrophiliclty 
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profiles can be generated using the meftod of Hopp. TP. and Woods, ICR., 1981. Proa Natl. Acad. Sd. U.SA 78:3824- 
3828. Hydropathidty proffles can be generated using the method of Kyte, J. and Doolittle, R.F., 1982, J. Mol. Biol. 157:105- 
132. Percent (%) Accessible Residues profiles can be generated using the method of Janin J., 1979, Nature 277:491-491 
Average Flexibility profles can be generated using the method of Bhaslcaran R., Ponnuswamy P.K., 1988, Inl J. Pept 
Protein Res. 32:242-255. Beta-tum profiles can be g^eraled using the method of Deleage, G., Roux B., 1987, Protein 
En^neering 1 :289-294. Thus, eadi region fdentaied by any of these programs or methods rs within 6ie scope of the present 
invention. l\^ethods for the generafbn 109P1D4 antibodies are furtier illustrated by way of the examples provided hereia 
IVIethods for preparing a protein or polypeptide for use as an immunogen are weO Known in ^e art Also weQ known in 9ie art are 
methods (or preparing immunogenic conjugates of a prot^ vwih a cm&, such as BSA, KLH or oftier carrier protein. In some 
circumstances, direct conjugation using, for example, cadxxiiimide reagents are used; in other instances finking neag^ts such as 
fiiose supplied by Pierce Chemteal Co.. Rockfbrd, IL, are efiieciive. Admlilstrafion of a 109P1O4 oiununogen is oRen conducted 
by bijecSon ov^ a suital^ fime period and witti use of a suitable ac^uvant, as is understood in the art During the bnmunizalbn 
schedule, b'ters of antibodies can be taken to detennrne adequacy of antibody IbmiaGon. 

109P1D4 monoclonal antibodies can be produced by various means wefl known In the art For example, immort^ized 
cell Ones that seaete a de^red monoclonal antibody are prepared usmg the standard hybridoma lechnok)gy of Kbhier and 
Milstein or modlficatons that immortaTize ant3x)dy-producing B cells, as is generally known. Immortalized cell fines §iat secrete 
tiie desired antibodies are saeened by immunoassay in which the antigen is a 109P1D4-related protein. When the appropriate 
immortaTtzed ceO culture is Identified, tfie cells can be expanded and antibodies produced eifiier from in vto cultures or from 
ascites fluid. 

T!teantibodiesorfragmentsoftheinvenfloncanalsobeproduoed.byreoo^^ Regions that b^d 
spedficaiiy to the desired regbns of a 109P1D4 protein can also be produced in Oie context of chlmerfc or complementarity- 
determining region (CDR) grafted antibodies of multiple spedes origin. Humanized or human 109P1 D4 antibodies can also be 
produced, and are prefien^ed for use in therapeutic contexts. Methods for humanizing murine and other non4)uman antibodies, by 
substituting one or more of tiie non-human antibody CDRs for conesponding human antibody sequences, are well known (see for 
example, Jones ef al, 1986, Nature 321: 522-525; Riechmann el a/.. 1988, Nature 33Z 323-327; Verhoeyen ef at, 1988, Science 
239: 1534-15^. See also, Carter ef si, 1993, Proa Nafl. Acad. Sd. USA 89: 4285 and Shms ef a/.. 1993, J. Immunol. 151 : 2296. 

Methods for produdng fully human monodonal antibodies include phage display and tnansgenb mettiods (for review, 
see Vaughan et al,, 1998, Nature Blotedmology 16: 535-539}. FuVy human 109P1D4 monockmal antibodies can be generated 
using doning tedindogies OTployIng large human Ig gene continatorial libraries (i.e,, phage display) (Griffitiis and Hoogenboom, 
Building an in vto immune system: human antibodies from ph^e display libraries. In: Protein Engineering of Antixxiy Molecules 
for Prophylactic and Therapeutic AppKcations In Man, Claric, M. (Ed.), Notiingham Acadentic, pp 45-64 (1993); Burton and Barbas, 
Human Antfoodes lipom comtwisriorial libraries. U., pp 65-82). Fully human 109P1D4 monodonal anfixxfies can also be 
produced using transgerdc mice enginesBd to conbin human Immunoglobulin gene led as described In PCT Patent AppScafioi 
W098Q4893. KucheriapaS and Jakobovits ef a/., published December 3, 1997 (see also, Jakobovits, 1998, Exp. Opin. Invest 
Drugs 7(4): 607-614; U.S. patents 6,162,963 issued 19 December 2000; 6.1^,584 issued 12 November 2000; and, 6,114598 
issued 5 September 2000). This metiiod avoids ^einvSro manipulation required with phage display technology and effidenfly 
produces high aftinity autiientic human antibodies. 

Readhflty of 109P1D4 antibodies with a 109P1 D4-reiated protein can be established by a number of well known 
means, induding Western blot, immunopredpitafion, EUSA, and FACS an^yses udng, as appropriate, 109P1D4-related 
proteins. 109P1D4-expresslng oeOs or exfracts thereof. A 109P1D4 antibody or fragment tiiereof can be labeled with a 
detectable martcer or conjugated to a second motecule. Suitable detedable mari(ers indude, but are not Mted to. a 
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radioisotope, a fluorescent compound, a biolumlnescent compound, chemiluminescent compound, a metal chelator or an 
enzyme. Fuiitier. bi-spedfic antibodies specific for two or more 109P1D4 epitopes are generated using methods generally 
known in the art Homodimeric antibodies can also be generated by cross-linking techniques known in the art (e.g.. Wolff et 
al, Cancer Res. 53: 2560-2S6S). 

\f.\ 109 P1D4 Cellular ImmunaRasppn aag 

The mechanism by which T cells recognize antigens has been delineated. Efficacious peptide epitope vaccine 
compositions of the invention hduce a therapeutic or prophylactic immune responses in very broad segments of the world- 
wWe populatton. For an understanding of the value and efficacy of composifions of the invention that induce ceHular immune 
responses, a bri^revtow of immunotogy-related technology Is provided. 

Acomplex of an HU molecule and a peptkSc antigen acts as the Hgand recognized by HU-iestricted T cells 
(Buus, S. eial., CBfl47:1071. 1986; Babbitt. B. P. ef a/.. Nalm 317:359, 1985; Townsend. A. and Bodmer. H., Amu. Rev. 
Inmunol. 7:601. 1989; Germain. R. N., Annu. Rev. Immunol. 11:403, 1993). Through ttie study of single amino acM 
subsfiluted anfigen analogs and the sequencing of endogenously bound, naturally processed peptides, critical resMues that 
correspond to motifs required for specific binding to HLA antigen molecules have been identified and are set forth in Table IV 
(see also. e.g., Soufhwood. etal., J. Immunol. 160:3363. 1998; Rammensee, ef a/.. /mm««ogenef/cs41:178. 1995; 
Rammensee ef el.. SYFPEITHI. access via World Wide Web at URL (134.2.96.221/scripts.hlasefver.dlW,ome.htm); Sette. A. 
and SWney. J. Curr. Opin. ImmunoL 10:478. 1998; Engelhard, V. H.. Curr. Opin. Immunol. 6:13. 1994; Sette. A and Grey! H. 
M., Curr. Opin. Immunol. 4:79, 1992; Sinigaglia, F. and Hammer, J. Cuir. Biol. 6:52, 1994; Ruppertef al, Ceff 74:929-937! 
1993; Kondo etal.. J. Immunol. 155:4307^12. 1995; Sidney ef a/., J. Immunol. 157:3480-3490, 1996; Sidney efa/„ Human 
ImmunoL 45:79-93. 1996; Sette. A. and Sidney, J. ImmunogenelKS 1999 Nov; 50(3^):201-12, Review). 

Furthennore. x-fay crystallographic analyses of HLA-peptide complexes have revealed pockets within the peptide 
binding deft/groove of HLA molecules whk* accommodate, in an allele-spedfic mode, residues borne by peptde ligands; 
these residues in turn determine the HLA binding capacity of the peptides in whidi they are present (See. e.g.. Madden. * 
D.R. Annu. Rev. Immunol. 13:587, 1995; Smith, ef a/., /m/nun«y 4:203. 1996; Fremont ef a/.. Immunity 6^. 1998; Stem ef 
a/.. Structure 2:245, 1994; Jones, EY. CUrr. Opin. Immunol. 9:75, 1997; Brown, J. H. etal.. Nature 36433, 1993; Quo. H. C. 
etal.. Proc. Natl. Acad. Sol. USA 90:8053. 1993; Guo. H. C. etal., Nature 360:364, 1992; Silver, M. L etal.. Naft/re 360:367. 
1992; Matsumura, M. etal.. Science 257:927. 1992; Madden etal.. Ce// 70:1035. 1992; Fremont, D. H. etal., Science 
257:919. 1992; Saper. M. A. . Bjorkman. P. J. and Wiley, D. C, J. Mo/. Biol. 219:277. 1991.) 

Accordingly, the definition of class I and dass II allele-spedfic HLA binding motife. or dass I or dass II supermolifs 
alfcjws Mentfltoation of regbns withh a protein that are correlated vidth binding to particular HU antigen(s). 

Thus, by a process of HLA motif idenb'ficatnn, candidates for epitope4)ased vacdnes have been kientified; sudt 
candidates can be further evaluated by HL^pepUde binding assays to detemiine binding affinity and/or the time period of 
assodation of the epitope and its co^esponding HLA molecule. Additional confimiatory work can be performed to setect. 
amongst these vacdne candidates, epitopes with prefened characteristks in terms of populatkm coverage, and/or 
immunogenidty. 

Various strategies can be utilized to evaluate cellular immunogenidty, induding: 

1) Evaluation of primary T cell cultures fiom nomial hdivkJuals (see. e.g.. Wentworth, P. A etal.. Mol. Immunol. 
32:603. 1995; Cells. E. ef a/., Proc. NatLAcad. ScL USA 91:2105, 1994; Tsai, V. ef a/., J. Immunol. 158:1798, 1997; 
Kawashima. I. ef a/.. Human Immunol. 59:1. 1998). This procedure involves the stimulatfon of peripheral blonl lym^ocytes 
(PBL) from nonnal subjects with a test peptide in the presence of antigen presenting cells InvKrooma period of several 
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weeks. T cells specific for the peptide become adivated during this time and are detected using, ag., a lympholdne- or 



2) Immunization of HLA transgenic mice (see, e.g., Wentworth, P. A. ef al, J. Immunol. 26/97, 1996; Wentworth, P. 
A. ef a/.. Int Immunol. 8:651, 1996; Alexander. J. eiai, J. Immunol. 159:4753, 1997). For example, in such methods 
peptides in incomplete Freund's adjuvant are administered subcutaneously to HLA transgenic mice. Several weeks following 
immunization, splenocytes are removed and cultured in vHro in the presence of test peptide for approximately one week. 
Pepfide-spedfic T cefls are delected using, e.g., a ^^Cr-reiease assay involving peptide sensitized target cells and target 
cells expressing endogenously generated antigen. 

3) Demonstration of recall T cell responses from immune indivkiuafs who have Iseen either effecth/eiy vaccinated 
and/or firom chronically ili patient (see. e.g., Rehermann, B. ef a/.. J. £xp. Med. 181:1047, 1995; Doolan. D. L ef a/., 
Immunity7:97, 1997; Bertoni, R, ef a/., J. Clin, Invest 100:503, 1997; Threlkeld, S. C. ef a/., J. Immunol 159:1648, 1997; 
Diepolder, H. M. ef aA, J. Vtrol. 71 :6011, 1997). Accordingly, recall r^ponses are detected by culturing PBL from subjects 
tiiat have been exposed to ttie antigen due to disease and thus have generated an immune response "naturally", or from 
patients who were vaccinated agaunst ttie antigen. PBL from subjects are cultured in viUo for 1-2 weeks in ttie presence of 
test peptide r^us antigen presenting cells (APC) to allow activation of "memory" T cells, as compared to "naWe" T cells. At 

tiie end of Ihe culhjre period, T cell activity Is detected using assays Including ^^Cr r^ease involving peptide-s^sitized 
targets, T cell protiferation, or lymphokine release. 

VI.) 109P1D4 Transgenic Animals 

Nucleic acids that encode a 109P1D4-related protein can also be used to generate eitiier transgenic animals or 
"knod^ out" animals Uiat, in turn, are useful in tiie development and screening of tiierapeutically useful reagents. In 
accordance witti established techniques, cDMA encoding 1 09P1 D4 can be used to done genomic DMA fiiat encodes 
109P1D4. The doned genomic sequences can ttien be used to generate transgenic animals containing cells ttiat express 
ONA that encode 109P1O4. Methods (or generating Iransgenk; animals, particularly animals such as mbe or rats, have 
become conventional in flie art and are described, for example, in U.S. Patent Nos. 4,736,866 issued 12 Apnl 1988, and 
4,870,009 issued 26 September 1989. Typically, particular cells would be targeted for 109P1D4 transgene incorporation 
with tissue-spedfic enhancers. 

Transgenic animals tiiat indude a copy of a transgene encoding 109P1D4 can be used to examine tiie effect of 
Increased expression of DNA that encodes 109P1D4. Such animals can be used as tester animals for reagents tiiought to 
confer protection firom, for example, pathological conditions assodated witti its overexpression. In accordance with this 
aspect of ttie invention, an animal is treated wiSi a reagent and a reduced inddence of a pattiologlcad condition, compared to 
untreated animals tiiat bear the transgene, would indicate a potential tiierapeutic Intervention for tiie patiiologlcal condition. 

Alternatively, non-human homologues of 109P1D4 can be used to construct a 109P1D4 "knock ouf animal that 
has a defiBCtive or altered gene encoding 109P1D4 as a result of homologous recombination between tfie endogenous gene 
encoding 109P1D4 and altered genomic DNA encoding 109P1D4 Introduced into an embryonic cell of ttie animal. For 
example, cDMA that encodes 109P1D4 can be used to done genomic DNA encoding 109P1D4 in accordance with 
estabfished techniques. A portion of tiie genomic DNA encoding 109P1D4 can be deleted or replaced ia^Si another gene, 
such as a gene wooding a selectable marker tiiat can be used to monitor integration. Typically, several kilobases of 
unaltered flanking DNA (botii at the 5' and 3' ends) are induded in ttie vector (see, e.g., Thomas and Capecchi, SeH, 51:503 
(1 987) for a desCTipfion of homologous recombination vectors). The vector is introduced into an embryonic stem cell line 
(e.g., by electroporation) and cells in which ttie Introduced Df^ has homofogously recombined witii tiie endogenous DNA 
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are selected (see. e.g.. U etaL, M> §9:915 (1992)). The selected cells are then injected into a blastoqfslof an animal 
(e.g,. a mouse or rat) to fbmi aggregation chimeras (see. e.g.. Bradley, in Teratocarcinomas and Embryonic Stem Cells: A 
Practical Approach, E. J. Robertson, ed. (IRL. Oxford, 1987), pp. 113-152). Achimeric embryo can then be implanted into a 
suitable pseudopregnant female foster animal, and the embiyo brought to term to create a "knock out" animal. Progeny 
harboring the homologously recomblned DNA In their germ cells can be identified by standard techniques and used to breed 
animals in which all oeils of the animal contain the homologousfy reoombined DNA Knock out animals can be characterized, 
for example, for their abffity to defend against certain pathological conditions or for their development of pathotoglcal 
conditions due to absence of a 109P1D4 polypeptide. 

VH.) Methods for the Detection of 109P1D4 

Another aspect of the present invention relates to melhods for detecting 109P1D4 polynucleotides and 109P1D4- 
leblBd prolans, as wen as methods for identiiying a cell that expresses 109P1D4. The expression profile of 109P1D4 makes it 
a diagnostic marker for metastasized disease. Accordingly, ihe status of 109P1D4 gene produds provWes infonnation useM 
for pnedtelHfig a variety of factors mduding suscepbWty to advanced stage disease^ rate of progresston, and/or tumor 
aggressiveness. As cfiscussed in detail herein, the status of 109P1D4 gene products In patient samples can be analyzed by a 
variety protocols that are well known In the art including immunohlstochemica! analysis, the variety of Northern btotiing technkiues 
including in situ hybridization, RT-PCR analysis (for example on laser capture mfcroKJIssected samples), Western blot analysis 
and Gssue array analysis. 

More particularly, the kivenlfon provWes assa^ for Ihe defedfon of 109P1D4 pdynudeoHdes in a biological sample, 
such as saum, bone, prostate, and other fissues, urme, semen, ceD preparatkMis, and the like. Detectable 109P1D4 
polynudeotldes include, for exampte, a 109P1D4 gene or fre^ment thereof, 109P1 D4 mRNA, alternative spBce variant 109P1D4 
mRNAs, and recombinant DNA or RNA molecules that contain a 109P1D4 pdynudeotkJa A number of methods fbr amplifytog 
and/or deteclHig the presence of 109P1D4 polynucleotides are weV known In the ait and can be emptoyed in the pracBoe of this 
aspect of the invention. 

In one embodiment, a method for detecting a 109P1D4 mRNA in a biologk^ sample comprises producing cDNA from 
the sampte by reverse transcription using at teast one primer; amplifying the cDNA so produced using a 1Q9P1D4 
poIynudeolWes as sense and antisense primers to amplify 109P1D4 cDNAs therein; and detecting the presence of the 
amplified 109P1D4 cDNA. Optionally, the sequence of the amplified 109P1D4 cDNAcan be determined. 

In another embodiment, a method of detecting a 109P1 D4 gene in a btological sample comprises first isolating 
genomic DNA from the sample; amplifying the isolated genomic DNA using 109P1D4 polynudeotldes as sense and 
antisense primers; and delecting the presence of the amplified 109P1 D4 gene. Any number of appropriate sense and 
antisense probe combinations can be designed from a 109P1D4 nudeotide sequence (see. e.g., Figure 2) and used for this 
purpose. 

The invenfion eSso provkJes assays fbr d^ecfing the presence of a 1 09P 1 D4 protein In a tissue or ote biological 
sampte such as serum, semen, bone, prostate, urine, cell preparaflons, and the fflca Mefhods fbr detecting a 109P1D4-felated 
protein ans also well known and Indude, for example, immmopredpiiafion. fcnmundiistochemical analy^ Western htot analysis, 
molecular binding assays, ELISA, ELIFA and the like. For example, a method of detecting the presence of a 109P1 D4-related 
protein In a biological sampte comprises first contecting the sample with a 109P1D4 antibody, a 109P1D4-reactive Segment 
thereof, or a recombinant protein containing an antigen-binding regton of a 109P1D4 antibody; and then detecting the 
binding of 109P1D4-related protein in the sampte. 

Methods for Uentifying a ceO that expresses 109P1D4 are also within the scope of the tovention. In one emboc&nenl. 
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an assay for idenli^ a oeO that expresses a 1 09P1 D4 gene comprises detecting the presence of 1 0QPI 04 mRNA in ttie cdl. 
MeflKxJs fa ftie detection <rf particular nnlRNAs in ceOs are well loiown and include, for example, hybridizafon assays using . 
complementary DNA probes (such ssinaiu hybridizafion using labeled 109P1D4 riboprobes, Norlhem blot and related 
techniques) and various nudeic add amplification assays (such as RT-PCR using complementary primers spedfic for 109P1D4, 
and other amplificalion type d^edion methods, such as. for example, branched DMA. SISBA, TMA and the like). Alternatively, an 
assay for idenffiying a cell that expresses a 109P1 D4 gene comprises detecting he presence of 109P1 D4-related protein in ttie 
cell or secreted by the cefl. Various methods for ftie detection of prot^s are well known in 0ie ^ and are employed for the 
detection of 109P1D4-rdated proteins and cells that express 109P1E)4-(elated prot^ 

109P1D4 expressbn analysis is also useliil as a tool fn* idenlilying and ey^uafing agents that modulate 109P1D4 gene 
expresskm. For example, 109P1D4 expression is significantly upregulated in prostate cancer, and is expressed in cancers of 
the tissues fisted in Table 1. Identification of a molecule or biotogical agent Biat inhibits 109P1E)4 expression or over- 
expression in caicer cells is of therapeutic value. For example, such an agent can be idenfified by using a screen that 
quantifies 109P1D4 expression by RT-PCR, nudeic add hybridization or antibody binding. 

vnL) Methods for Monitorina the Status of 109P1 D4^r6latBd Genes and Tlieir Productg 

Oncogenesis is known to be a multistep process where cdlular growth beccunes progressively dysregulated and 
cells progress from a nonnal physiological state to precancerous and then cancerous states (see. e.g.. Alers ef af., Lab 
Invest 77(5): 437-438 (1997) and Isaacs ef a/., Cancer Surv. 23: 19-32 (1995)). In this context examining a biological 
sampte for evidence of dysregulated cell growth (such as abenant 109P1 D4 expression in cancers) allows for early detection 
of such aberrant physiology, before a pathologic state such as cancer has progressed to a stage that therapeutic options are 
more limited and or the prognosis is worse. In such examlnattons, the stetus of 109P1D4 in a btologtoal sampte of interest 
can be compared, for exampte, to the status of 1 09P1 D4 in a conresponding nonnal sampte (e.g. a sample fi^om that 
indivkjual or alternatively another individual that is not affected by a pathology). An alteration in the status of 109P1D4 in the 
biological sample (as compared to the nonnal sample) provides evidence of deregulated cellular growth. In addition to 
using a biological sample that is not affected by a pathology as a normal sample, one can also use a predetermined 
normative value such as a predetemnined nonnal tevel of mRNA expression (see, e.g., Grever ef a/., J. Comp. Neurol. 1996 
Dec 9; 376(2): 306-14 and U.S. Patent No. 5,837,501) to compare 109P1D4 status In a sample. 

The term "status" in 8)is context is us^ £KXX)rdo[ig to ite art accepted meaning and to the condition or stete of a 
gene and Us produds. Typicsdiy, skilted arGsans use a number of parameters to evaluate the concfition or state of a gene and its 
products. These indude, but are not Med to the location of expressed gene products finduding the tocation of 109P1D4 
expressing cells) as well as the level, and biological activity of expressed gene products (such as 109P1D4 mRNA, 
polynudeotides and polypeptides). Typically, an alteration in the status of 109P1D4 comprises a change in the location of 
109P1D4 and/or 109P1D4 expressing cells and/or an increase in 109P1D4 mRNA and/or protein expression. 

109P1D4 status in asampte can be analyzed by a number of means wefl known in 6ie art, mdu(fing without limitation, 
immunohlstochemical analysis, in hybridzafion, RT-PCR analysis on laser captore miaixfissected samptes, Western blot 
analysis, and tissue array andysis. Typica) protocols for evaluating the stetus of a 109P1 04 gene and gene products are found, 
for example in Ausubel ef a/, eds.. 1995. Cunent Protocols In Molecular Bidogy, Units 2 (Northern Blotting), 4 (Southern 
Blotfing), 15 (Immunoblotfing) and 18 (PGR Analysis). Thus, the status of 109P1D4 in a biological sample is evaluated by 
various methods utilized by skOied artisans induding, but not limited to genomic Southern analysis (to examine, for example 
perturt>ations in a 109P1D4 gene). Northern analysis and/or PGR analysis of 109P1D4 mRNA (to examine, for example 
alterations in the polynudeotide sequences or expresston levds of 109P1D4 mf^NAs), and, Western and/or 
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immunohistochemical analysis (to examine, for example alterations in polypeptide sequences, alterafions in polypeptide 
localization within a sample, alterations in expression levels of 109P1D4 proteins andfor associations of 109P1D4 proteins 
with polypeptide binding partners). Detectable 109P1D4 polynucleotides indude, for example, a 109P1D4 gene or fragment 
thereof. 109P1D4 mRNA. alternative splice variants. 109P1D4 mRNAs, and recombinant DNA or RNA molecules contairang a 
10dP1D4po}ynudeotide. 

The expresston profile of 109P1D4 makes ft a diagnose marker for local andtor metastasized disease, and 
piovides bifonnafion on the growfti or onoogenfc potential of a biological sanple. In parficular, the state of 109P1 D4 prowdes 
infbmiaiion useful for predicting susceptibifity to parficular disease stages, progresston, and/or tumor aggressiveness. The 
invention provkies methods and assays for detemiining 109P1D4 status and diagnosing cancers that express 109P1D4, such as 
cancers of the tissues Osled in Table I. For example, because 109P1D4 mRNA is so highly expressed in prostate and other 
cancers relative to nonnal prostate tissue, assays that evaluate the levels of 109P1D4 mRNA transcripts or proteins in a bfological 
sample can be used io diagnose a disease associated with 1 09P1 D4 dysregulation. and can provide prognostk: infonnation useful 
in defining sv)|K)priate therapeutic options. 

The expresskm status of 109P1D4 provides infonnation including the presence, st^e and tacafon of dysplaslfc^ 
precancerous and cancerous ceOs. predicting susceptibility to varfous stages of disease, andtor for gauging tumor 
aggressiveness. Moreover, the expression profile makes it useful as an imaging reagent for metastasized disease. 
Consequently, an aspect of the invention is directed to the various molecular prognostic and diagnostic methods for examining the 
status of 109P1D4 In biological samples such as those from individuals suffering from, or suspected of suffering from a 
pathology characterized by dysregulated cellular growth, such as cancer. 

As described above, the status of 109P1D4 In a biological sample can be examined by a number of welI4cnown 
procedures in the art For example, the status of 109P1D4 in a bfological sample taken from a specific location in the body 
can be examined by evaluating the sample for the presence or absence of 109P1D4 expres^g cells {e.g. those that exprBSS 
109P1D4 mRNAs or proteins). This examination can provide evidence of dysregulated cellular growth, for example, when 
109P1D4^xpressing cells are found in a biological sample that does not nonnally contain such cells (such as a lymph node), 
because such aBerations in the status of 109P1D4 in a biological sample are often associated vwth dysregulated cellular 
growtti. Specifically, one indicator of dysregulated cellular growth is the metastases of cancer cells from an organ of origin 
(such as the prostate) to a different area of the body (such as a lymph node). In this context, evHence of dysregulated 
cellular growth Is imporlant for example because occult lymph node metastases can be detected h a substantial proportfon 
of patients with prostate cancer, and such metastases are associated with known predictore of disease progression (see. 
e.g.. Murphy et a/., Prostate 42(4): 31M17 {2000);Su et a/.. Semin. Surg. Oncol. 18(1): 17-28 (2000) and Freeman ef a/.. J 
Urol 1995 Aug 154(2 Pt 1):474^). 

In one aspect, the invention provides methods for monitoring 109P1D4 gene products by detennining the status of 
109P1D4 gene products expressed by ceUs from an indhridual suspected of having a disease associated with dysregulated 
cey growth (such as hyperplasia or cancer) and then comparing the status so determined to the status of 109P1 D4 gene 
produds in a con-esponding normal sample. The presence of aberrant 109P1D4 gene products In the test sample relative to 
the normal sample provides an indication of the presence of dysregulated cell growth within the cells of the indivWual. 

In another aspect, the invention provides assays useful in detennin ing the presence of cancer in an individual, 
comprising detecting a significant Increase In 109P1 D4 mRNA or protein expression in a test ceU or tissue sample relative to 
e)q}ression levels in ttie con-esponding nonnal ceil or tissue. The presence of 109P1D4 mRNA can, for example, be 
evaluated in tissues including but not limited to those listed in Table I. The presence of signlfk;ant 109P1D4 expression in 
any of these tissues is useful to Indicate the emergence, presence and/or severity of a cancer, since the corresponding 
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normal tissues do not express 109P1 D4 mRNA or express it at Iowa* levels. 

In a related embodiment 109P1D4statusisd6temiinedatfheprt}teinlevelmth^fiianatfhemKd^cadd For 
example, such a method comprises detemwiing the level of 109P1 D4 protem expressed by ceOs in a test tissue sample and 
comparing he level so detennined to the level of 109P1D4 e)q3ressed in a corresponding normal sample. In one embodiment, 
the presence of 109P1i34 protein is evaluated, for example, using immunohistodiemical methods. 109P1D4 antibodies or 
binding partnas capable of detecGng 1 09P1 D4 protein expression are used in a variety of assay Ibnnats well toiown in the art for 
this purpose. 

In a Mter embodiment one can evaluate flie status of 109P1D4 nudeo&Je and amino add sequences In a biological 
sample in order to identify perturbations In ttie sbuctuie of fliese molecules. These perturbations can indude insertions, deletions, 
substituticms and the }ke. Such evaluations are useful because perturbations in the nudeotide and amino add sequences are 
observed in a large number of proteins assodaled with a growth dysregulated phenotype (see, e.g., MarrogI et a/., 1999, J. 
Cutan. Pathol. 26(8):369-378). For example, a mutation in die sequence of 109P1D4 may be indicative of flie presence or 
promotion of a tumor. Sudi assays therefore have diagnostic and precOcUve value where a mutation In 1 09P1 E>4 Indicates a 
potenGd loss of liincOon or Increase In tumor growth. 

A wide variety of assays for observing pertmbalions in nudeotide and amino add sequences are well known in the art 
For example, the size and structure of nudeic add or amino add sequences of 109P1D4 gene produds are observed by fte 
Northem, Southern, Western, PGR and DMA sequendng protocols discussed herein. In addition, other methods for obserwig 
perturbations in nudeotide and amino add sequences such as single strand confonnaOon polymorphem analysis are well known 
in the art (see, e.g.. U.S. Patent Nos. 5,382,510 issued 7 September 1999, and 5,952,170 issued 17 January 1995). 

Additionally, one can examine the methyialion status of a 109P1I34 gene in a biobgical sample. Aberrant 
deme&iylatk)n and/or hypemiefhylation of CpQ islands In gene 5* negatory iiegk)ns frequently occurs In immortalized and 
transformed oeQs, and can result In altered expression of various genes. For example, promoter hypemfieffiylation of the pi-dass 
glutahione S-transferase (a protein expressed in normal prostate but not expressed In >90% of prostate carcinomas) 
appears to permanently silence transcription of this gene and is the most frequently detected genomic alteration in prostate 
cardnomas (De Marzo ef a/., Am. J. Pathol. 155(6): 1985-1992 (1999)), In addition, this alteration is present in at least 70% 
of cases of high-grade prostatic intraepithelial neoplasia (PIN) (Brooks et a/., Cancer Epidemiol. Biomarkers Prev., 1 998, 
7:531-536). In another example, expression of the LAGE-I tumor spedfic gene (which is not expressed in normal prostate 
but is expressed in 25-50% of prostate cancers) is Induced by deoxy-^zacySdine in lymphoblastold cells, suggesting that 
tumoral expressk)n is due to demethylatton (Lethe ef al, InL J. Cancer 76(6): 903-908 (1998)). A variety of assays for 
examining methylatton status of a gene are well known in the art For example, one can utilize, in Southern hybridization 
approadies, methylation-sensifive restriction enzymes that cannot deave sequences that contain methylated CpG sites to assess 
the methylation status of CpG islands. In addition. MSP (methylatk}n spedHc PCR) can rapidly profile ^e methylation status of ail 
the CpG sites present in a CpG island of a given gene. This procedure involves initial modification of DMA by sodium bisulfite 
(whidi vriD convert afl unmefhylated <^tosines to uradl) IbDowed by ampHk^ation using primers spedfte for mettiyyed versus 
unmethylated DMA Protocols involving metttylatlon interfierence can also be found for example in Cunrent Protocols In Molecular 
Bfology, Unit 12. Frederfok M. Ausubel et al. eds., 1995. 

Gene ampliftcation is an additional method for assessing the status of 109P1O4. Gene amplification Is measured 
in a sample directly, for example, by conventional Southern bk)tting or Northem bfotting to quantitate the transcripSon of 
mRNA (Thomas, 1980, Proc. Natl. Acad. Sd, USA, 77:6201-5205). dot blotting (DNA analysis), or in sHu hybridization, using 
an appropriately labeled probe, based on the sequences provided herein. Alternatively, antibodies are employed tiiat 
reoognize spedffo duplexes, induding DNA duplexes. RNA duplexes, and DNA-RNA hybrid duplexes or DNAi)rote{n 
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duplexes. The antibodies in turn are labeled and the assay carried out where the duplex is bound to a surfe», so that upon 
the fbmiation of duplex on the surface, the presence of antibody bound to the duplex can be detected. 

Biopsied tissue or peripheral blood can be conveniently assayed for the presence of cancer cells using for example. 
Northern, dotblotor RT-PCR analysis to detect 109P1D4 expression. The presence of RT-PCR ampBfeble 109P1D4 mRNA 
provides an incficaiion of fte presence of cancer. RT-PCR assays are well known in the art RT-PCR detection assays for tumor 
celts in periphery blood are cunenlly being evaluated lor use in the diagnosis and managemwit of a number of human solid 
tumors. In the prostate cancer field, these indude RT-PCR assays for the detection of cells expressing PSA and PSI\1 (Verkaik ef 
a/., 1997, Urol. Res. 25:37M84; Ghossein ef af., 1995. J. Clh. Oncol. 13:1195-2000; Heslon ef af., 1995. CBn. Chem. 41:1687- 
1688). 

A further aspect of the invention is an assessment of the susceptibility that an Individual has for developing cancer. In 
one embodiment, a method for predicting susceptibility to cancer comprises detecting 1 09P1 D4 mRNA or 1 09P1 D4 protein in a 
tissue sample, its presence indicating susceptibility to cancer, wherein the degree of 109P1 EM mFJNA expression conelales to the 
degree of susceptibility. In a specific embodiment. ^ presence of 1 09P1 iM in prostate or other tissue is examined, with the 
presence of 109P1D4 in the sample providing an ofidication of prostate cancer $usceptib9i^ (or the emergence or existence of a 
prostate tumor). Similariy. one can evaluate the integrity 109P1E}4 nudeofide and amino add sequences in a biologcal sample, In 
order to identify perturbations in the structure of these molecules such as insertions, deletions, substitutions and the like. "Oie 
presence of one or more perturt)ations in 109P1 D4 gene products in the sampte is an indication of cancer susceptibility (or the 
emergence or existence of a tumoi). 

The inventfon also comprises methods for gauging tumor aggressiveness. In one embodiment, a method for gauging 
aggressh^ess of a tumor comprises determining the level of 109P1 D4 mRNA or 109P1D4 protein e}9ressed by tumor cefls. 
comparing the tevel so detemnlned to the level of 1 09P1 i}4 mRNA or 1 09P1 D4 prot^ expressed In a corresponding nonnal 
tissue taken firom the same Individual or a nomial tissue reference sample, wherein the degree of 109P1D4 mFlNA or 109P1O4 
protein expression in the tumor sample relative to the nonnal sample indicates the degree of aggressiveness. In a spedlic 
embodiment, aggressiveness of a tumor Is evaluated by determining the extent to which 109P1 D4 is expressed in the tumor cells, 
viflth higher expression levels indicating more aggressive tumors. Another embodiment is the evaluation of the integrity of 
lOgPI EM nudeotkie and amino add sequences in a btological sampte, in order to identify perturt)ations in the structure of these 
molecutes such as insertions. de!efk}ns, subsHtuttens and the like. The presence of one or more perturbations indicates more 
aggresswe tumors. 

Another embodiment of the inventk)n is directed to methods for observing the progressfon of a malignancy m an 
individucd over time. In one embodiment, methods for observing the progression of a malignancy in an individual over time 
comprise detennining the level of 109P1D4 mRNA or 109P1D4 protein expressed by cells in a sample of the tumor, comparing 
the level so detemiined to the levei of 109P1EM mRNA or 109P1D4 protein expressed in an equivalent tissue sample taken from 
the same indhriduai at a different time, wherem the degree of 109P1IM mRNA or 109P1 D4 protein expresston in the tumor 
sample over time provkles information on the progression of 6ie cancer. In a spedfto embodbnent, the progresston of a cancer is 
evaluated by detennining 1 09P1 D4 expression in the tumor cells over time, where increased esqsression over time indteates a 
progression of the cancer. Also, one can evaluate the integrity 109P1D4 nudeotide and ammo add sequences in a btelogteal 
sample in order to Wenliiy perturt)ations in the structure of these molecules such as insertions, delettons, substitutions and the ike. 
where the presence of one or more perturbations indicates a progresston of the cancer. 

The above diagnostic approadies can be combined witii any one of a wide variety of prognostto and diagnostic 
protocols known in the art. For exampte, anotiier embodiment of the inventim is directed to methods for observing a coinddence 
between the expressiOT of 109P1D4 gene and 109P1D4geneproducts{orperturt)ationsln 109P1EMgeneand 109P1EMgene 
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products) and a factor that is assodated with malignancy, as a means for diagnosing, and pn)gnosticaling the status of a tissue 
sample. A wide varied of fEKtos assodated vnthmaligi^ 

malignancy (e.g. PSA, PSCA and PSM expression for prostate cancer ebx) as well as gross cytolo^cal observations (see. e.g.. 
Boddng ef a/.. 1984, Anal. Quant CytoL 6{2):74-88; Epstein, 1995, Hum. Pathol 26{2):223-9; Thorson ei a/., 1998. Mod. 
Pathol. 11(6):543-51; Baisden ef a/.. 1999. Am. J. Surg. Pathol 23{8):918-24). Methods for observing a coinddence b^en 
the expresaon of 109P1D4 gene and 109P1E)4 gene products (or perturbafions in WFiM gene and 109P1D4 gene products) 
and another factor that is associated with malignancy are useful, for example, because the presence of a set of specie fattos 
that coincide with disease provides infonnalion cmdal for (fiagnosing and prognosticating the status of a tissue sampla 

In one embodiment methods for obsennng a coincidence b^een the expression of 109P1D4 gene and 109P1D4 
gene products (or perturfo^cHis in 109P1fM gene and 109P1D4 gene producte^ 

entails detecting the ovQiexpression of 109P1D4 mRNA or protein in a tissue sample, detecting the overexpression of PSA mRNA 
or protein in a tissue sample (or PSCA or PSM expression), and observing a coincidence of 109P1D4 mRNA or protein and PSA 
mRNA or protein overe)9ression (or PSCA oc PSM expression). In a specific embodiment, the expression of 1 09P1 D4 and PSA 
mFW^A \n prostate tissue is examined, where the comddence of 109P1D4 and PSA mRNA overexpresdon in the sample Indicates 
the existence of prostate cancer, prost^e cancer susceptibly or the emergence or status of a prostate tumor. 

Methods for detecting and quantifying the expression of 109P1IM mRNA or protdn ae described herein, and standard 
nudoc add and protein detection and quantification tedinologies are well known in ttie art Standard methods for ttie detection 
and quantification of 109P1EM mRNAindude Ir7 sffu hybridization using labeled 109P1D4 nT)oprobes, Norttiem blot and related 
techniques using 109P1D4 polynudeotide probes, RT-PCR analysis using primers spedficfor 109P1D4. and otiier amplification 
type detection mettiods, such as. for example, branched DNA. SISBA. TMA and tiie like. In a ^jedfic embodiment, semi- 
quantitative RT-PGR is used to detect and quantify 109P1D4 mRNAexpresdon. Any number of primers capable of ampBlynig 
109P1D4 can be used for this purpose, including but not timiled to ttie various primer sds specifically described herein. In a 
specific embodiment, polydonal or monodonsd antfoodies spedficsdiy readive witii ttie wild^ 1 09P1I34 protdn can be used in 
an ffnmunohistodhemical assay of biopsied tissue. 

IX.) Identification of IWolecules That interact With 1G9P1D4 

The 109P1D4 prot^ and nudeic add sequences disdosed herein allow a skilled artisan to klentify proteins, small 
molecules aid other agents that interact with 109P1 D4, as well as pattiways activated by 109P1 D4 via any one of a variety 
of art accepted protocols. For example, ox\e can utifize one of the so-called interaction trap systems (also referred to as tiie 
two4iybrid assay^. in such systems, molecules interact and reconstitute a transcription factor which directs expression of a 
reporter gene, whereupon the expression of tiie reporter gene is assayed. Ottier systems Identify protein-protein interactions 
in mo tiirough reconstilution of a eukaryotic transcriptional activator, see, e.g., U.S. Patent Nos. 5,955,280 issued 21 
September 1999. 5.925,523 issued 20 July 1999, 5,846,722 issued 8 December 1998 and 6,004,746 issued 21 December 
1999. Algoritfims are also available In ttie art for genome-based predictions of protein fonction (see, e.g., Marcotte, et a/.. 
Nature 402: 4 November 1999, 83-86). 

Alternatively one can saeen peptide libraries to identify molecules tiiat interact with 109P1D4 protein sequences. 
In such methods, peptides that tund to 109P1D4 are identified by screening tibraries tiiat ^code a random or controUed 
Goltedion of amino adds. Peptides encoded by tiie libraries are expressed as fusion proteins of bacteriophage coat proteins, 
the bacteriophage partides are then screened against ttie 109P1D4 protein(s). 

Accordingly, peptides having a wide variety of uses, such as tiierapeutic, prognostic or diagnostic reagents, are 
thus identified without any prior infonnation on tiie structure of Bie expeded Ogand or receptor molecule. Typical peptide 
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Gbraries and screening methods that can be used to identify molecules that interact with 109P1D4 prot^ sequences are 
disclosed for example in U.S. Patent Nos. 5,723,286 issued 3 March 1998 and 5.733,731 issued 31 March 1998. 

Alternatively, cell lines that express 109P1D4 are used to identify protein-protein interactions mediated by 
109P1D4, Such interactions can be examined using immunoprecipitation techniques {see, e.g., Hamilton B.J., et al. 
Biochem. Biophys. Res. Commun. 1999, 261:646-51). 109P1D4 protein can be immunopredpitated from 109P1D4- 
expressing cell lines using antl-109P1D4 antibodies. Alternatively, antibodies against His-tag can be used in a cell line 
er^ineered to express fusions of 109P1 D4 and a His-tag (vectors mentioned above). The immunopredpitated complex can 
be examhed for protein assodation by procedures such as Western blotting, ^S-me1hionine labeling of proteins, protein 
microsequendng, silver staining and two-dimensional gel electrophoresis. 

Small molecules and ligands that interact with 109P1D4 can be identified through related embodiments of such 
screening assays. For example, small molecules can be identified that interfere with protein function, induding molecules 
that Interfere with 109P1 D4's ability to mediate phosphorylation and de-phosphorylation, interacton with DMA or RNA 
molecules as an indication of iBgulation of cell cydes, second messenger signaling or tumorigenesis. Similarfy, small 
molecules that modulate 109P1D4-related ion channel, protein pump, or cell communication functions are identified and 
used to treat patients that have a cancer that expresses 109P1 D4 (see, e.g., Hille, B., tonic Channels of Exdtable 
Membranes 2"'^ Ed., Sinauer Assoc., Sunderland, MA, 1992). Moreover, ligands that regulate 109P1D4 function can be 
identified based on their abilify to bind 109P1D4 and activate a reporter construct Typical methods are discussed for 
example in U.S. Patent No. 5,928,868 issued 27 July 1999, and indude methods for forming hybrid ligands in which at least 
one figand is a small molecule, in an illustrative embodiment, cells engineered to express a fusion protein of 109P1D4 and a 
DNA-binding protein are used to co-express a fusion protein of a hybrid ligand/small molecule and a cDNA library 
transcriptional activator protein. The cells further contain a reporter gene, the expression of which is conditioned on the 
proxlmify of the first and second fusion proteins to each other, an event that occurs only if the hybrid ligand binds to target 
sites on both hybrid proteins. Those cells that express the reporter gene are selected and the unknown small molecule or 
the unknown ligand Is identified. This method provides a means of identifying modulators, which activate or inhibit 109P1D4. 

An embodiment of this Invention comprises a method of screening for a molecule that Interacts witii a 109P1 D4 
amino add sequence shown in Rgure 2 or Figure 3, comprising the steps of contacting a population of molecules with a 
109P1D4 amino acid sequence, aflowing ttie population of molecules and the 109P1D4 amino add sequence to interact 
under conditions that fadlitate an interaction, detennining the presence of a molecule that interacts with the 109P1D4 amino 
add sequence, and then separating molecules that do not Interact with tiie 109P1D4 amino add sequence frorh molecules 
that do. In a spedfic embodiment, the metiiod furtiier comprises purifying, characterizing and identifying a molecule that 
interacts witii tiie 1 09P1 D4 amino add sequence. The identified molecule can be used to modulate a function perfbmied by 
109P1D4. In apreferredembodiment,ttie109P1D4aminoaddsequenceiscontacted witti alibraryof peptides. 

M Therapeuflc Methods and Compositions 

The identification of 1 09P1 D4 as a protein that is nonnally expressed in a restricted set of tissues, but whidi is also 
expressed in cancers such as those listed in Table I, opens a number of therapeutic approaches to tiie treatinent of sudi 
cancers. 

Of note, targeted antitumor Oierapies have been useful even when tiie targeted protein is expressed on normal 
tissues, even vital normal organ tissues. A vital organ is one ttiat is necessary to sustain life, such as the heart or colon. A 
non-vital organ is one tiiat can be removed whereupon tfie Individual is still able to survive. Examples of non-vital organs are 
ovary, breast, and prostate. 
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For example, Herceptin® is an FDA approved pharmaceuticai that has as its acfive ingredient an antit)ody whict) is 
immunoreacfive with (he proton variously known as HER2, HER2/neu, and ert>^2. ft is marketed by Genentech and has 
been a commerdailysuoGessfulanfitumor agent Herceptin sales reached almost$400miIGon in 2002. Herceptinisa 
treatment for HER2 positive metastatic breast cancer. However, ttie expression of HER2 is not limited to such tumors. The 
same protein Is expressed in a number of nomnal tissues. In particular, it is known that HER2/neu is present in nonnal 
Iddney and heart ttius these tissues are present in all human recipients of Herceptin. The presence of HER2/neu in normal 
kidney is also confirmed by la% Z.. et at.. B. J.U. tntemsMonsd (2002) 89:5-9. As shown in this article (which evaluated 
whefiier renal ceO cardnoma should be a prefenred indkalion for anfi-HER2 antibodies such as Herceptin) both protein and 
mRNA are produced in benign renai tissues. Notably, HER2/neu prot^ was strongly overexpressed in ben^ rend fissue. 
Despite the ^t that HER2/heu is expressed In such vital tissues as heart and kidney, HercepUn is a very useful, FDA 
approved, and commerdally successful dmg. The effect of Herceptin on cardiac tissue, i.e., "cardiotoxicity." has merely 
been a side effect to treatment When patents were treated with Herceptin alone, significant cardiotoxicity occurred in a very 
low percentage of patients. 

Of particular note. alti)ough kidney tissue is indicated to exhibit norma) expression, possibly even higher 
express ttian cardiac tissue, kidney has no appredable Herceptin side effect whatsoever. Moreover, of tite diverse anray 
of normal tissues in which HER2 is e}^ressed. tiiere is very little occunence of any ^e effect Only cardiac tissue has 
manifested any appredaUe ^de effect at an. A tissue sudi as kidney, where HER2/neu expresston is espedaUy not^ible. 
has not been ttie basis for any side effect 

Furtiiennore, favorable therapeutic effects have been found for antitumor therapies tiiat target epidennd growtii 
factor receptor (EGFR). EGFR is also expressed in numerous normal tissues. There have been very limited side effects in 
nomnal tissues foDowing use of anti-EGFR ftierapeufics. 

Thus, expression of a target protein in nonnal tissue, even vital nomnal tissue, does not defeat ttie utility of a 
targeting agent for ttie protein as a ttierapeufic for certain tumors in which Bie protein is also overexpressed. 

Accordingly, ttierapeutic approaches ttiat inhibit ttie activity of a 109P1D4 protein are useful for paOents suffering 
from a cancer tiiat expresses 109P1D4. These ttierapeutic approaches generally fall into two classes. One dass comprises 
various mettiods for inhibiting \he binding or assodation of a 1 09P1 D4 protein witii its binding partner or witii otiier proteins, 
Anottier dass comprises a variety of mettiods for inhibiting ttie transcription of a 109P1D4 gene or translation of 109P1 D4 
mRNA. 

XA) Anti-Cancer Vaccines 

The invention provides cancer vacdnes compriang a 109P1D4-reIated protdn or 109P1D4-related nudeic add In 
view of tiie expression of 109P1 D4, cancer vacdnes prevent and/or treat 109P1D4^xpnBsslng cancers vwlh minimsd or no effects 
on non-target tissues. The use of a tumor antigen in a vaodne ttiat generates humoral and/or cellHnediated immune responses 
as anti-cancer tiierapy is well known in ti)e art gffid has been employed in prostate cancer uang human PSMA and rodent PAP 
immunogens (Hodge ef a/., 1995. Int J. Cancer 63:231-237; Fong ef aH. 1997. J, Immunol. 159:3113-3117). 

Such mettiods can be roadily pradfoed by empfoying a 109P1D4H-elated prot^, or a 109P1D4-encoding nudeic 
add molecule and recombinant vectors capable of expressing and presenting tiie 109P1O4lmmunogen (which typically 
comprises a number of antibody or T ceil epitopes). Skilled artisans understand ttiat a wide variety of vacdne systems for 
delivery of immunoreactive epitopes are known in the art (see, e,g., Heryln et a/., Ann Ued 1999 Feb 31(1):66-78; Maruyama 
ef a/., Cancer Immunol Immunottier 2000 Jun 49(3):123-32) Briefly, such mettiods of generating an Immune response (e.g. 
humoral and/or cell-mediated) in a mammal, comprise tiie steps of: exposing tiie mammal's immune system to an 
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immunoreactive epitope (e.g. an epitope present in a 109P1D4 prote'm shown in Rgure 3 or analog or homolog thereof) so 
that the mammal generates an immune response that is specific for Siat epitope (ag. generates antibodies that spedficafly 
recognize that epitope). In a preferred method, a 109P1D4 immunogen contains a l)iological motif, see e.g., Tables VIII-XXI 
and XXli-XLIX, or a peptide of a size range from 109P1 EM indicated in Rgure 5, Figure 6, Figure 7, Figure 8, and Figure 9. 

The entire 109P1D4 protein, Immunogenic regions or epitopes hereof can be combined and delivered by various 
means. Such vaccine compositions can Include, for example, lipopeptides (e.g.,Vitiello, A. el ah, J. CTm. Invest 95:341, 
1995), peptide compositions encapsulated in poly(DUactide-co<|lycoride) (TLG^ microspheres (see, e.g., Eldridge, et ah, 
Molec, Immunol. 28:287-294, 1991: Alonso et A, Vaccine 1Z299-306, 1994; Jones ef ai, Vaccme 13:675^81, 1995), 
peptide compositions contained in immune stimulating complexes (iSCOMS) (see, e.g., Takahashi et al, Natire 344:873- 
875, 1990; Hu ef a/., CUn Exp Immunol. 113:235-243, 1998), multiple antigen peptide systems (MAPs) (see e.g., Tarn, J. P., 
Proc. Natl, Acad. Scl. U.S.A 85:5409-5413, 1988; Tam, J.P., J. Immunol. Methods 196:17-32, 1996), peptides formulated as 
multivalent peptides; peptides for use in ballistic delivery systems, typically crystalfized peptides, viral delivery vectors 
(Perlcus, M, E. et a/., In: Concepts in vaccine development Kaufmann, S. H. E, ed., p. 379, 1996; Chakrabarti, S. ef a/., 
Nature 320:535, 1986; Hu. S. L et ah, Nature 320:537, 1986; Kieny, M.-P. ef a/.. AIDS afo/Tectao/ogy 4:790. 1986; Top, F. 
H. ef a/., J. Infed. DIs. 124:148. 1971; Chanda, P. K. ef a/., V7mfogy 175:535, 1990), particles of viral or synthetic origin (e.g., 
Kofler. N. ef a/.. J. Immunol MeUiods. 192:25. 1996; Eldridge, J. H. ef a/.. Sem. Hematol 30:16, 1993; Falo. L D.. Jr. ef a/., 
Nature Med. 7:649. 1995). adjuvants (Warren, H. S., Vogel, F. R.. and Chedid, L. A. Annu. Rev. Immunol. 4:369. 1986; 
Gupta, R. K. ef a/., Vaccine 11:293, 1993), liposomes (Reddy, R. ef a/., J. Immunol. 148:1585, 1992; Rock, K. L, Immunol 
Today 17:131, 1998), or, naked or partide absorbed cDNA (Ulmer, J. B. ef a/., Science 259:1745, 1993; Robinson, H, L, 
Hunt L A., and Webster, R. G., Vaccine 11:957. 1993; Shiver, J. W. ef a/.. In: Concepts in vaccine development, Kaufmann. 
S. H. E., ed., p. 423, 1996; Cease, K. B.. and Berzofsky, J. A, Annu. Rev. Immunol 12:923, 1994 and Eldridge, J. H. ef a/., 
Sem. HemeAol 30:16. 1993). Toxin-targeted delivery technotogies, also known as receptor mediated targeting, such as 
ttiose of Avant Immunottierapeutics, Inc. (Needham, Massachusetts) may also be used. 

In patients with 109P1D4-associated cancer, tiie vaccine compositions of tiie invention can also be used in 
conjunction with ottier treatments used for cancer, e.g., surgery, chemotherapy, drug therapies, radiation therapies, etc 
including use In combination with immune adjuvants such as iL-2, IL-12, GM-CSF. and tiie like. 

Cellular Vaccines: 

CTL epitopes can be defennined using spedtic algoritiims to Identify peptides within 1 09P1 D4 protein that bind 
corresponding HLA aDeles (see e.g., Table IV; Epimer'™ and BfimW^, Brown Unh/ersi^ (URL brown.edu/Research/TB- 
HIV_l3b/e|toatrixfeplmatrixiitmI); and. BIMAS, (URL bimas.dcrtnih.gov/; SYFPEiTHI at URL syfpei0ii.bmi-heklelberg.oom/)* 
In a preferred embodiment, a 109P1D4 immunogen contains one or more amino add sequences kientified u^ technk|ues 
well known in the art, such as tiie sequences shown In Tables Vlli-XXi and XXIl-XLlX or a peptide of 8, 9, 10 or 1 1 amino 
acids spedfied by an HLA Class I motiteupermotif (e.g., Table IV (A), Table IV (D), or Table IV (E)) and/or a peptide of at 
least 9 amino adds ttiat comprises an HLA Class 11 motiffsupermotif (e.g.. Table IV (6) or Table IV (C)). As is appredated in 
the art, tiie HLA Class I binding groove Is essentially dosed ended so tt)at peptides of only a particular size range can fit into 
the groove and be bound, generally HLA Class I epitopes are 8. 9, 10. or 1 1 amino adds tong. In contrast, tiie HLA Class II 
binding groove is essentially open ended; ttierefore a peptide of about 9 or more amino adds can be bound by an HLA Class 
II molecule. Due to the binding groove differences between HLA Class I and II, HLA Class 1 motife are lengtii spedfic, i.e., 
position h/vo of a Class I motif Is the second amino add in an amino to carboxyl direction of the peptide. The amino add 
positions in a Class II motif are relative only to each otiier, not tiie overall peptide, i.e., additional amino adds can be 
attached to tiie amino and/or carboxyl termini of a motif-bearing sequence. HLA Class 11 epitopes are often 9, 10, 1 1, 12, 13, 
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14, 15, 16. 17. 18. 19. 20, 21, 22. 23. 24, or 25 amino adds long, or longer flian 25 amino adds. 
AnIibodv-basedVacdnes 

A wide variety of methods for generating an immune response in a mamma! are known in the art (for example as 
the first step in the generation of hybridomas). Methods of generating an Immune response In a mammal comprise exposing 
the mammal's Immune system to an Immunogenic epitope on a protein {e.g. a 109P1D4 protein) so ttial an immune 
response is generated. A typical embodiment consists of a method for generating an Immune response to 109P1D4 In a 
host, by oontading the host with a suffident amcHint of at least one 109P1D4 B cell or cytotoxic T-cell epitope cm* snalog 
thereof; and at least one periodic interval thereafter re-contacting tfie host with the 1 09P1 D4 B cell or cytotoxic T-cell epitope 
or analog fliereof. A specific embodiment consists of a method of generating an immune response ag^st a 109P1D4- 
related protein or a man-made multiepitopic peptide comprising: administering 109P1D4 immunogen (e.g. a 109P1D4 
protein or a peptide fragment tiiereof, a 109P1[)4 fusion protein or analog etc.) In a vacdne preparation to a human or 
anottier mammal. Typically, such vaccine preparations further contain a suitable adjuvant (see. e.g., U.S. Patent No. 
6,146,635) or a universal helper epitope such as a PADRE™ peptide (Epimmune Inc., San Diego, CA; see. e.g., Alexander 
efa/., J. Immunol. 2000 164(3); 164(3): 1625-1633; Alexander ef a/., immunity 1994 1(9): 751-761 and Alexander ef a/., 
Immunol. Res. 1998 18(2): 79-92). An altemative metiiod comprises gen^ating an Immune response In an mdividual 
against a 109P1D4 immunogen by: administering in vivo to musde or skin of the incGviduars body a DNA molecule that 
comprises a DNA sequence tfiat encodes a 109P1D4 immunogen, tiie DNA sequence operatively linked to regulatory 
sequences which control tiie expression of tiie DNA sequence; wherein tiie DNA molecule is taken up by cells, ttie DNA 
sequence Is expressed in tiie cells and an immune response Is generated against tiie immunogen (see, e.g., U.S. Patent No. 
5,962,428). Optionally a genetic vacdne facilitator such as anionic lipids; saponins; lectins; estiiogenic compounds; 
hydroxylated lower alkyls; dimetiiyl suKbxIde; and urea is also administered, in adcfition, an antildiotypic aitibody can be 
administered that mimics 109P1 D4, in order to generate a response to tiie target antigen. 

Nudefc Add Vaodnes: 

Vacdne compositions of tiie Invention indude nudeic add-medlated modalities. DNA or RNA tiiat encode 
protein(s) of tiie Invention can be administered to a patient Genetic immunization metiiods can be employed to generate 
prophylactic or tiierapeutic humoral and cellular immune responses directed against cancer cells expressing 109P1 D4. 
Constaicts comprising DNA encoding a 109P1D4-relatBd protein/lmmunogen and appropriate regulatory sequences can be 
injected directly into musde or sidn of an indh^dual. such tiiat tiie cells of the muscle or skin take-up tiie construct and 
express ttie encoded 109P1D4 poteln/immunogen. Alternatively, a vacdne comprises a 109P1D4H-elated protein. 
Expression of ttie 109P1 D4-related protein immunogen results in tiie generation of prophylactic or tiierapeutic humoral and 
cellutar immunity against cells tfiat bear a 109P1D4 protein. Various prophylactic and tiierapeutic genetic Immunization 
techniques known in tiie art can be used (for review, see infonnation and references pubfished at Internet address 
genweb.oom). Nudeic add-based delivery is described, for instance, in WoKf el a/.. Science 247:1465 (1990) as well as 
U.S. Patent Nos. 5,580.859; 5,589.466; 5.804,566; 5.739,118; 5,736,524; 5.679.647; WO 98/04720. Examples of DNA- 
based detivery technotogies indude "naked DNA", fadOtated (buplvlcaine, polymers, peptide-medlated) delh/ery, cationic lipid 
complexes, and partide-mediated ('gene gun") or pressure-mediated deOvery (see, 6.g., U.S. Patent No. 5,922,687). 

For tiierapeutic or prophylactic Immunization purposes, proteins of ttie Invention can be expressed via viral or 
baderial vectors. Various viral gene deGvwy systems fliat can be used in tiie practice of ttie Invention fridude, but are not limited 
to, vaccinia, fbwipox, canarypox, adenovirus, influenza, poliovirus, adeno-^sodaled vims, lentivirus, and sindbis virus (see, e.g., 
RestifD, 1996, Cun-. Opin. Immunol 8:658-663; Tseng etal. J. Nag. Cancer Inst 87:982-990 (1995)), Non-viral delivery systems 
can also be employed by tntrodudng naked DNA encoding a 109P1D4-relatBd protein into tiie patient (e.g.. Intramusculariy or 
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(ntradenmally) lo induoe an an^tumor response. 

Vaccinia vims is used, for example, as a vector to express nucleotide sequences that encode the peptides of the 
invention. Upon introduction into a host, the recombinant vacdnia virus expresses the protein immunogenic peptide, and 
thereby elicits a host immune response. Vaccinia vectors and methods useful in immunization protocols are described in. 
e.g., U.S. Patent No. 4.722,848. Another vector is BC6 (Badlle Calmette Guerin). BCG vectors are described in Stover et 
al.. Nature 351:466460 (1991). A wide varlet/of othervedors useful for therapeutic administraflon or Immunization of the 
peptides of the invention. e.g. adeno and adeno-assodated vims vectors, retroviral vectors. Sabnonella vector, 
detoxified anthrax toxin vectors, and the liice, wilt be apparent to those sldOed in the art from the description herein. 

Thus, gene defivery syst^ are used to defiver a 109P1iD4^elated nudeic add molecula In one enixxJiment the full- 
length human 109P1D4dDNAfs employed In another embodiment, 109P1D4nudelcadd molecules enooc&igsp6dlk)<grtotQxfc 
T lymphocyte (CTL) and/or antibody epitopes are employed. 

ExVivoVacdnes 

Various ex wuo strates^ can also be employed to geno^ an infunune response. One approadi involves the use of 
antigen presenfihg cells (APCs) such as dendritic cells (DC) to present 1 09P1 D4 antlg«i to a patienf s immune system. Dendritic 
cells express MHC dass I and II molecules, 87 co^finntetor. and IL-12, and are thus highly spedalized antigen presenting cells. 
In prostate cancer, autologous dendritic cells pulsed with peptides of the prostate-spedfic membrane antig^ (PSMA) are 
being used in a Phase I clinical trial to stimulate prostate cancer patients' immune systems CHoa ef al, 1996, Prostate 28:65- 
69; IWurphy etai, 1996, Prostate 29:371^80). Thus, dendritic cells can be used to present 109P1D4 peptides to T cells in 
the context of MHC dass 1 or II molecules. In one embodiment, autologous dendritic cells are pulsed with 1 09P1 D4 peptides 
capable of binding to MHC dass I and/or dass 11 molecules. In aiofher embodiment dendrftic cells are pulsed with the 
complete 109P1D4 protein. Yet another embodiment Involves engineering the overexpression of a 109P1D4 gene in 
dendritic cells using various implementing vectors known in the art such as adenovirus (Arthur et a/., 1997, Cancer Gene 
Ther. 4:17-25), retrovirus (Henderson etal., 1996, Cancer Res, 56:3763^770), lentiviajs. adeno^ssodated vims, DNA 
transfection (Ribas ef a/.. 1997, Cancer Res. 57:2865-2869), or tumor-derived RNA transfection (Ashley ef a/., 1997, J. Exp. 
Med, 186:1 177-1182), Cells that express 109P1D4 can also be engineered to express immune modulators, such as GM- 
CSF, and used as immunizing agents. 

Mi 109P1D4 as a T arget for Antibody-based Therapy 

109P1D4 Is an attractive target for antibody-based fterapeutic strategies, A number of antibody strategies are 
known In the art for targeting bott) extracellular and intracellular molecules (see, e.g., complement and ADCC mediated 
killing as well as the use of intrabodies). Because 1 09P1 D4 is expressed by cancer cells of various lineages relative to 
corresponding normal cells, systemic administrafion of 109P1D4-lmmunoreactive compositions are prepared that exhibit 
excellent sensitivity without torfc, non-spedfic and/or non-target effects caused by binding of the immunoreactive 
composition to non-target organs and tissues. Anfibodies spedffcdiy reactive with domains of 109P1 D4 are useM to treat 
109P1D4-expressing cancers systemfcally. either as conjugates with a toxin or therapeutic agent or as naked antibodies 
capable of inhibiting cell proliferation or function. 

109P1D4 antibodies can be introduced into a patient such" that the antibody binds to 109P1D4 and modulates a 
funcfion, such as an Interaction with a binding partner, and consequently mediates destruction of the tumor cells and/or 
inhibits the growth of the tumor cells. Mechanisms by which such antibodies exert a tiierapeutic effect can indude 
complement-mediated cytolysis. antibody-dependent cellular cytotoxidty. modulation of the physlotogicai function of 
109P1D4. InMbitton of figand binding or signal transdudfon pathways, modulation of tumor cefl diBerentlafion. alteration of 
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tumor angiogenesis fedor profiles, and/or apoptosis. 

Those skilled in the art understand that antibodies can be used to specifically target and bind immunogenic 
molecules sudi as an immunogenic region of a 1 09P1 EM sequence shown in Rgure 2 or Rgure 3. In addition, skilled 
artisans understand that it is routine to conjugate antibodies to cytotoxic agents (see, e.g., Slevers et al. Blood 93:1 1 367a- 
3684 (June 1. 1999)). When cytotoxic and/or therapeutic agents are delivered directly to cells, such as by conjugating them 
to antibodies specific for a molecule repressed by that cell (e.g. 109P1D4). the cytotoxic agent will emi Its known bfological 
ef^ (1.8. cytotoxicity) on fiiose ceOs. 

A wide variety of compositions and methods for using antibody-cylotoxic agent conjugates to kill ceils are known in 
the art In the context of cancers, typicd methods entail admmistering to an animal having a tomor a biologically effective 
amount of a conjugate comprising a selected cytotoxic and/or therapeutic agent linked to a targeting agent (e.g. an anti- 
109P1D4 antibody) that binds to a mariner (e.g. 109P1D4) expressed, accessible to binding or locanzed on the cell surfaces. 
A typical embodiment is a method of deBvering a cytotoxk; and/or therapeutic agent to a cell expressing 109P1D4, 
comprising conjugating the cytotoxic agent to an antibody that immuno^)ecificalIy binds to a 109P1 D4 epitope, and, 
exposing the cell to the antibody-agent ccmjugate. Another illustrative embodiment Is a metiiod of treating an individual 
suspected of suffering from metastasized cancer, comprising a step of administering parenferally to said indivkiual a 
phamnaceutical composition comprising a tfierapeutically effective amount of an antibody conjugated to a cytotoxic and/or 
therapeutic agent 

Cancer immunottierapy using anti-109P1D4 antibodies can be done in accordance witii various approaches tfiat 
have been successfully employed in the treatment of ottier types of cancer, including but not limited to colon cancer (Aden et 
ah, 1998, CiiL Rev. Immunot 18:133-138). multiple myeloma (Ozaki a/.. 1997. Blood 90:3179-3186. Tsunenari ef a/.. 
1997, Blood 90:2437-2444), gastric cancer (Kasprzyk ^ al, 1992, Cancer Res. 52:2771-2776). B<e\i lymphoma (Funakoshi 
ef a/., 1996, J. Immunother. Emphasis Tumor Immunol. 19:93-101), leukemia (Zhong ef a/., 1996, Leuk. Res. 20:581-589), 
colorectal cancer (Moun ef a/.. 1994. Cancer Res. 54:6160-6166; Velders ef a/., 1995, Cancer Res. 55:43984403), and 
breast cancer (Shepard ef a/., 1991, J. Cfin. Immunol. 11:117-127). Some therapeutic approaches involve conjugation of 
naked antibody to a toxin or radioisotope, such as tiie conjugation of Y^^ or P^i to anti-CD20 antibodies (e.g., ZevalinT", IDEC 
Phannaceuticals Corp. or Bexxar™. Coulter Pharmaceuticals), white ottiers Invohre co-adminisfraflon of antibodies and ottier 
therapeutic agents, such as Herceptin^w (trastuzumab) witti paditaxel (Genentech, Inc.). The antalxxiies can be conjugated 
to a therapeutic agent To treat prostate cancer, for example. 109P1D4 antibodies can be administered in conjunction witti 
radiation, chemotherapy or honnone ablation. Also, antibodies can be conjugated to a town such as calicheamidn (e.g.. 
Mylotarg™, WyetthAyerst. Madison, NJ, a recombinant humanized lgG4 kappa antibody conjugated to antitumor anb'biofic 
calicheamidn) or a maytanslnoid (e.g., taxane-based Tumor-Activated Prodmg, TAP. platibmi. ImmunoGen, Cambridge. 
MA. also see e.g.. US Patent 5,416,064). 

AlUiough 109P1 D4 antibody ttierapy is useful for all stages of cancer, antibody tiierapy can be particulariy 
appropriate in advanced or metastatic cancers. Treatment witti ttie antibody ttierapy of ttie invention is bidicated for patients 
who have recanted one or more rounds of chemottierapy. Alternatively, antibody ttierapy of ttie invention is combined wfth a 
chemottierapeutic or radiation regimen for patients who have not received chemottierapeutic treatment Additionally, 
antibody ttierapy can enable ttie use of reduced dosages of concomitant chemottierapy, particulariy for patients who do not 
tolerate ttie toxid^ of ttie chemottierapeutic agent very well. Fan et al. (Cancer Res. 53:4637-4642. 1993), Prewett et al. 
(International J. of Onco. 9:217-224. 1996), and Hancodc et al. (Cancer Res. 51 :4575-4580. 1991) describe ttie use of 
various antibodies togettier witti chemottierapeutic agente. 

Alttiough 109P1D4 antibody ttierapy is useful for all stages of cancer, antibody ttierapy can be particularly 
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appropriate in advanced or metastatic cancers. Treatment with the antibody therapy of the invention is indicated for patients 
who have received one or more rounds of chemotherapy, Altemativety. antibodytherapyof the Invention is combined with a 
chemolherapeutic or radiation regimen for patients who have not received chemotherapeulic treatment Additionany, 
antibody therapy can enable the use of reduced dosages of concomitant diemotherapy, particulariy for patients who do not 
tolerate the toxicity of the chemotherapeulic agent very well. 

Cancer patients can be evaluated for the presence and level of 109P1D4 expression, preferably using 
immunohistochemlcal assessments of tumor tissue, quantitative 109P1IM imaging, or other techniques that reBably indicate 
the presence and degree of 1 09P1 D4 expression, immunohistochemlcal analysis of tumor biopsies or surgical specimens is 
preferred for this purpose. Methods for immunohistochemic^ analysis of tumor tissues are well Icnovm in the art 

Anti-109P1D4 monoclonal antibodies that treat prostate and other cancers Include those that Initiate a potent 
immune response against the tumor or those that are directly cytotoxic. In this regard, anti-109P1D4 monoclonal antibodies 
(mAbs) can elicit tumor cell lysis by either complement-mediated or antibody-dependent cell cytotoxicity (ADCC) 
mechanisms, both of which require an Intact Fc portion of the immunoglobulin molecule for Interaction with effector cell Fc 
receptor sites on complement proteins. In addition, anti-109P1D4 mAbs that exert a direct biological effect on tumor growth 
are usefol to treat cancers that express lOSPIEM. Mechanisms by which directly cytotoxic mAbs act Include: Inhibition of cell 
growrth, modulation of cellular differentiation, modulation of tumor angiogenesis factor profiles, and the induction of apoptosis. 
The medianism(s) by which a particular anti-109P1D4 mAb exerts an anti-tumor effect is evaluated using any number of in 
vitro assays that evaluate cell death such as ADCC. ADMMC. complement-mediated cell lysis, and so forth, as is generally 
known in the art 

In some patients, the use of murine or other non-human monoclonal antibodies, or human/mouse chimeric mAbs 
can Induce moderate to strong Immune responses against the non-human antibody. This can result in clearance of the 
antibody from drculaUon and reduced efficacy. In the most severe cases, such an immune response can lead to the 
extensive fonnation of immune complexes which, potentially, can cause renal failure. Accordingly, preferred monoclonal 
antibodies used in ttie therapeutic methods of tiie invention are those tfiat are either fiiliy human or humanized and that bind 
specifically to the target 109P1D4 antigen witii high affinity but exhibit low or no antigenicity in ttie patient 

Therapeutic methods of tiie invention contemplate tiie administration of single anti-109P1D4 mAbs as well as 
combinations, or cocktails, of different mAbs. Such mAb cocktails can have certain advantages inasmuch as they contain 
mAbs that target different epitopes, exploit different effiector mechanisms or combine direcfly cytotoxic mAbs with mAbs that 
rely on immune effector functionality. Such mAbs in combination can exhlM synergistic fterapeutic effects. In addition, anti- 
1 09P1 D4 mAbs can be administered concomltantiy witti otiier therapeutic modalities, IndudBig but not Iknited to various ■ 
chemotherapeutic agents, androgen-blockers, immune modulators {e.g.. IL-2, GM-CSF). surgery or radiation. The anti- 
109P1 D4 mAbs are administered in their 'naked' or unconjugated fbmi. or can have a ttierapeutic agent(s) conjugated to 
them. 

Anti-109P1D4 antibody formulations are administered via any route capabte of delh^ering tiie antibodies to a tumor 
cell. Routes of administration include, but are not limited to, intravenous, intraperitoneal, intramuscular, intratumor, 
Intrademfial. and the like. Treatment generally Involves repeated administration of the anti-IODPI 04 antibody preparation, 
via an acceptable route of administi^tion sudi as intravenous injection (IV). typically at a dose In (he range of about 0.1, .2, 
.3. .4, .6. .6. 7, .8, .9.. 1. 2, 3, 4. 5. 6. 7, 8, 9, 10, 15, 20, or 25 mg/kg body weight In general, doses in he range of 10-1000 
mg mAb per week are effective and well tolerated. 

Based on clinical experience witii the Herceptin™ mAb In tfie treatment of metastatic breast cancer, an initial 
loading dose of approximately 4 mg/kg patient body weight IV, followed by weekly doses of about 2 mg/kg IV of tiie anfi- 
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109P1D4 mAb preparation represents an acceptable dosing regimen. Preferably, flie initial loading dose is admMstered as 
a 904ninute or longer infusion. The periodic maintenance dose is administered as a 30 minute or longer intiislon, provided 
tlie initial dose was weO tolerated. As appreciated by ftose of skill in tiie art, various factors can influence the ideal dose 
regimen in a particular case. Such factors indude. for example, the binding affinity and half life of the Ab or mAte used, the 
degree of 109P1D4 expression in the patient, the extent of circuiating shed 109P1D4 aniigen. the desired steady-slate 
antibody concentration levd, frequency of treatment, and the inHuence of chemotherapeutic or other agents used in 
oombinafton vdth the treatment method of the invention, as vuell as ttie health status of a parficular patlenL 

Optionally, patients should be evaluated for the levels of 109P1D4 in a given sample (e.g. the levels of circulating 
109P1D4 antigen and/or 109P1D4 expressing cells) in order to assist in the detemnination of 9>e most effective dosing 
regimen, etc. Such evaluations are also used for monitoring purposes throughout therapy, and are useful Id gauge 
therapeutic success in combination with the evaluation of other parameters (for example, urine cytology and/or ImmunoCyt 
levels in bladder cancer therapy, or by analogy, s^m PSA levels in prosfate cancer therapy). 

AnMotypic anth109P1O4 antibodies can also be used in anti-cancer therapy as a vaccine for inducing an 
immune response to ceRs expressing a 109P1D4HreIated protein. In particular, the generation of anti^diotypic antibodies is 
well known in the art; this methodok)gy can readily be adapted b generate anti-4dk)typic anti-109P1D4 antibodies that mimic 
an epitope on a 109P1D4-related protein (see, for example, Wagner et al., 1997, Hybridoma 16: 33-40; Foon ef aH, 1995, J. 
Clin. Invest 96:334-342; Heriyn et al., 1996. Cancer Immunol. Immunother. 43:65-76). Such an anti-klioly|MC antibody can 
be used in cancer vacdne strategies. 

)LCJi 109P1D4 us a Target fpr C^lMy {tnrnune Responses 

VcKxmes and methods of preparing vaccines that contain an immunogenically effecfive amount of one or more 
HLA4)indlng pepfides as described herein are further embodiments of the invention. Furttiermore, vaccines in accordance 
with the invention encompass compositions of one or more of the claimed peptides. A peptide can be present in a vacdne 
individually. Alternatively, the peptide can exist as a homopolymer comprising multiple copies of the same pepfide, or as a 
heteropolymer of various peptides. Polymers have the advantage of Increased immunological reaction and, where different 
peptide epitopes are used to make up the polymer, the additional ability to induce antibodies and/or CTLs ttiat react with 
different antigenic determinante of the paOK)genk; onganlsm or tumor-related peptide targeted for an immune response. The 
composition can be a natur£% occuning region of an antigen or can be prepared, e.g., recombinantiy or by chemteal 
synfliesis. 

earners tiiat can be used witi) vacdnes of tfie invention are well known in Ihe art. and include, e.g., tbyroglobulln, 
albumins such as human serum albumin, tetanus toxoid, polyamino adds such as poly Uysine, poly i-glutamic add, 
influenza, hepatitis B vires core protein, and ttie like. The vacdnes can contain a physiologically tolerable [i.e., acceptable) 
diluent such as wat^. or saline, preferably phosphate buffered s^ine. The vacdnes also typically indude an acfjuvanl 
Adjuvante such as Incomplete Freuntfs adjuvant aluminum phosphate, aluminum hydroxide, or alum are examples of 
materials welt known in the art. AddttionaDy, as disdosed herein, CTL responses can be primed by conjugating peptides of 
the invention to Gpids, such as tripalmitoyl-S-glycerylcystelnlyseryl- serine (PaCSS). Moreover, an adjuvant such as a 
syntiietic cytosine-phosphorothiolated-guanlne-containlng (CpG) oligonudeotides has been found to increase CTL 
responses 10- to 100-fdd. (see, e.g. Davfla and Cells, J. Immund. 165:53^547 (2000)) 

Upon immunization with a peptide composition in accordance witii tiie Invention, via Injection, aerosol, oral, 
transdermal, transmucosal. Intrapleural, intrathecal, or other suitable routes, tiie immune system of the host responds to the 
vacdne by producing large amounte of CTLs and/or HTLs spedtic for the desired antigen. Consequentiy, the host becomes 
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at least partially immupe lo later development of cells that express or overexpress 109P1O4 antigen, or derives at least 
some therapeutic benefit when the antigen was tumor-associated. 

In some embodiments, it may be desirable to combine the dass I peptide components with components that 
induce or facifltete neutrafizing antibody and or helper T cell responses directed to the target antigen. A preferred 
embodiment of such a composition comprises dass I and dass 11 epitopes in accordance with the invention. An alternative 
embodiment of sudi a composition comprises a dass I and/or dass II epitope in accordance with the invention, along with a 
cross readive HTL epitope such as PADRE^" (Epimmune, San Diego, CA) molecute {described e.g., in U.S. Patent Number 
5,736.142). 

A vacdne of the Invention can also indude antigen-presenting cells (APC), such as dendritic cells (DC), as a 
vehide to present peptides of the invention. Vacdne compositions can be created in vi&o, following dendritic cell 
mobilization and harvesting, whereby loading of dendritic cells occurs In )ntro. For example, dendritic ceOs are transfected. 
e.g., with a mintgene In accordance with the invention, or are pulsed wifli peptides. The dendritic cell can then be 
administered to a paOent to elidt immune responses m vivo. Vaccine compositions, either DNA- or peptlde4)ased. can also 
be administered in vivo in combination with dendritic cell mobilization whereby loading of dendritic cells occurs in vivo. 

Preferably, the following prindples are utiHzed when selecting an array of epitopes for indusion in a polyepitopic 
composition for use In a vacdne. or for selecting discrete epitopes to be Induded in a vacdne and/or to be encoded by 
nudefc adds such as a minlgene. It is preferred that each of the following prindples be balanced in order to make the 
selection. The multiple epitopes to be incorporated in a given vacdne composition may be, but need not be. contiguous In 
sequence in tiie native antigen from which ttie epitopes are derived. 

1. ) Epitopes are selected which, upon administration, mimic immune responses that have been observed to 
be correlated with tumor dearance. For Hl^ Class I Ms Indudes M epitopes that come from at least one tumor assodated 
antigen (TAA). For HLA Class II a simflar rationale is employed; again 34 epitopes are selected from at least one TAA (see, 
e.g.. Rosenberg ef a/.. Science 278:1447-1450). Epitopes from one TAA may be used in combination vwtti epitopes from one 
or more additional TAAs to produce a vacdne tiial targets tumors witti varying expression patterns of frequently-expressed 
TAAs. 

2. ) Epitopes are selected that have the requisite binding affinity established to be correlated with 
Immunogenidty. for HLA Class I an ICso of 500 nM or less, often 200 nM or less; and for Class II an ICso of 1000 nM or less. 

3. ) Suffident supermotif bearing-peptides, or a suffident array of allele-specific motif-bearing peptides, are 
selected to give broad population coverage. For example, it is preferabte to have at least 80% population coverage. A 
Monte Cario analysis, a statistical evaluation known in tfie art can be employed to assess the breadtf), or redundancy of, 
population coverage. 

4. ) When selecting epitopes from cancer-related antigens It is often usefrjl to setect analogs because the 
patient may have developed tolerance to tiie native epitope. 

6.) Of particular relevance are epitopes referred to as "nested epitopes." Nested epitopes occur where at 
teast two epitopes overiap in a given peptide sequence. A nested peptide sequence can comprise B cell, HLA class I and/or 
HLA dass II epitopes. When providing nested epitopes, a general objective is to provide tiie greatest number of epitopes per 
sequence. Thus, an aspect Is to avoid providing a peptide ttiat Is any longer «ian the amino terminus of the amino terminal 
epitope and tfie cartwxyf tenninus of tiie caitoxyl termtfial epitope In the peptide. When providing a mulfi-epitopic sequence, 
sudi as a sequence comprising nested epitopes, it is generally important to screen the sequence In order to insure that It 
does not have patiiological or otfier deleterious biological properties. 

6.) If a polyepitopic protein is created, or when creating a minlgene, an objective is to generate Uie smallest 
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peptide ftat encompasses the epitopes of interest This principle is similar, if not tiie same as that employed when selecBng 
a peptide comprising nested epitopes. However. m\h an artificial potyepitopic peptide, the size minimization objective is 
balanced against the need to integrate any spacer sequences between epitopes in the polyepitopic protein. Spacer amino 
add residues can, for example, be introduced to avoid juncfiona! epitopes (an epitope recognized by the immune system, not 
present in the tanget antigen, and only created by tiie man-made juxtaposition of epitopes), or to facilitate cleavage between 
epitopes and thereby enhance epibqse presentation. Junctional epitopes are generally to be avoided because the redplent 
may generate an inunune response to that non-fiafive epitope. Of particular concern is a ^ncfional epitope that is a 
'dominant epitope." A dominant epitope may lead to such a zealous response that immune responses to other ef»topes are 
diminished or suppressed. 

7.) Where tiie sequences of multiple variants of the same target protein are present potential peptide 
epitopes can also be selected on the basis of their conservancy. For example, a criterion tor conservancy may define tiiat 
tt\e en&B sequence of an HLA dass 1 binding p^tide or the entire 9^er core of a class II binding peptide be conserved in a 
designated percentage of fiie sequences evaluated for a spedfic protein antigen. 

XC.1. MinigeneVacdnes • 

A number of different approaches are available which allow simultaneous delivery of multiple epitopes. Nudeic 
adds encoding the peptides of the invention are a particularly useful embodiment of tiie invention. Epitopes tor indusion in a 
minigene are preferably selected according to tiie guidefines set fortii in tiie previous section. A prefen-ed means of 
administering nucleic adds encoding ttie peptides of tiie invention uses minigene constructs encoding a peptide comprising 
one or multiple epitopes of tiie invention. 

The use of mulG-epitope minigenes is described below and in, tshioka ef a/., J. ImmunoL 162:3915-3925, 1999; An, 
^ L and Whitton, J. L. J. mi. 71:2292, 1997; Thomson, S. A. ef a/.. J. ImmunoL 157:822. 1996; Whitton, J. L ef a/.. 1 Virol 
67:348, 1993;Hanke,R.efd/., Vacc//?e 16:426, 1998. For example, a multi-epitopeDNAplasmid encoding supermotif- 
and/or motif-bearing epitopes derived 109P1D4, tiie PADRE® universal helper T cell epitope or multiple HTL epitopes from 
109P1D4 (see e.g., Tables Vlll-XXI and XXII to XLIX). and an endoplasmic reticulum-translocating signal sequence can be 
engineered. A vaccine may also comprise epitopes tiiat are derived from otiier TAAs. 

The immunogenidty of a multi-epitopic minigene can be confirmed in transgenic mice to evaluate the magnitude of 
CTL induction responses against the epitopes tested. Further* tiie immunogenidty of DNA-encoded epitc^ in vM) can be 
correlated wItt) the //? v^fro responses of spedfic CTL lines against target cells transfected witii the DMA plasmid. Thus, these 
experiments can show that tiie minigene serves to botfi: 1.) generate a CTL response and 2.) tiiat the induced CTLs 
recognized cefls expressing tiie encoded epitopes. 

For example, to create a DNA sequence encoding tiie seleded epitopes (minigene) tor expression in human cells, 
tiie amino add sequences of ttie epitopes may be reverse translated. A human codon usage table can be used to guide tiie 
codon choice tor each amino add. These epitope-encoding DMA sequences may be directiy adjoined, so that when 
translated, a continuous polypeptide sequence is created. To opMze expression and/or immunogenidty, additional 
elements can be incorporated into Bie minigene design. Examples of amino add sequences tiiat can be reverse translated 
and induded In tiie minigene sequence indude: HLA dass I epitopes, HLA dass II epitopes, antibody epitopes, a 
ubiquitination signal sequence, and/or an endoplasmic reticulum targeting signal. In addition, HLA presentation of CTL and 
HTL epitopes may be improved by induding syntiietic (e.g. poly-alanine) or naturally-occumng flanking sequences adjacent 
to \he CTL or HTL ^itopes; these larger peptides comprising ttie epitope(s) are witiiin the scope of tiie invention. 

Tlie minigene sequence may be converted to DMA by assembling oligonudeofides tiiat encode the plus and minus 
strands of the minigene. Overiapping ofigonudeofides (30-100 bases long) may be synthesized, phosphoiyfaled, purified 
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and annealed under appropriate conditions using well known techniques. The ends of the ofigonijcleofides can be joined, for 
example, using T4 DNA Kgase. This synthetic minigene, encoding ttie epitope polypeptide, can then !» cloned Into a desired 
expresaon vector. 

Standard regulatory sequences we« known to those of skill In the art are preferably Included in the vector to ensure 
expression in the target cells. Several vedor elements are desirable: a promoter with a downstream cloning site for 
minigene insertion; a polyadenylation signal for efficient transcription tennination; an £ cotf origin of replication; and an £ 
COS selectable marker (e.g. amplcillin or kanamydn resistance). Numerous promoters can be used for ttiis purpose, e.g., the 
human cytomegatovinis (hCMV) promoter. See, e.g., U.S. Patent Nos. 6,580,859 and 5,589,466 for other suitable promoter 
sequences. 

Additional vector modifications may be desired to optimize minigene expression and immunogenicity. In some 
cases, introns are required for efficient gene expression, and one or more synthetic or naturally-occuning Introns could be 
incorporated Into the transcribed region of the minigene. The inclusion of mRNA stabilization sequences and sequences for 
replication in mammalian cells may also be oonsWered for Increasing minigene expression. 

Once an expression vector is selected, the minigene is cloned into the polyiinker region downstream of the 
promoter. This plasmid Is transformed Into an appropriate £ coS strain, and DNA is prepared using standard techniques. 
The orientatfon and DNA sequence of the minigene, as well as all other elements included in the vector, are conlinned using 
restriction mapping and DNA sequence analysis. Bacterial cells harboring the correct plasmid can be stored as a master cell 
bank and a woridng cell bank. 

In addition, immunostimulatory sequences (ISSs or CpGs) appear to play a role in the immunogenicity of DNA 
vaccines. These sequences may be included in the vector, outside the minigene coding sequence, if desired to enhance 
immunogentoity. 

In some embodiments, a bi-dstronto expression vector which allows production of both tfie minigene-encoded 
epitopes and a second protein (Included to enhance or decrease immunogenicity) can be used. Examples of proteins or 
polypeptides that could beneficially enhance the immune response if co-expressed include cytokines (e.g., IL-2, IL-12, GM- 
CSF), cytokine-lnducing molecules {e.g., LelF), costimulatory molecules, or for HTL responses, pan-DR binding proteins 
(PADRE^. Epimmune, San Diego. CA). Helper (HTL) epitopes can be joined to intracellular targeting signals and 
expressed separately fi-om expressed CTL epitopes; this allows direction of tiie HTL epitopes to a cell compartment different 
than that of the CTL epitopes. If required, this could facilitate more efficient entry of HTL epitopes into the HLA dass II 
pathway, thereby Improy/ing HTL Induction. In contrast to HTL or CTL induction, spedftoally decreasing the immune 
response by co-expression of immunosupptessive molecules (e.g. TGF-p) may be beneficial in certa'n diseases. 

Therapeutic quantities of plasmid DNA can be produced for example, by feimentetion In £ coff, foltowed by 
purification. Aliquots from ttie woridng cell bank are used to inoculate growtti medium, and grown to saturation in shaker 
flasks or a bloreactor according to well-known techniques. Plasmid DNA can be purified using standard bioseparation 
technologies such as solid phase anion-exchange resins supplied by QIAGEN, Inc. (Valenda. Califonoia). If required, 
supercoiled DNA can be Isolated from ttie open circular and linear fonns using gel electrophoresis or otiier metiiods. 

Purified plasmid DNA can be prepared for injection using a variety of fonnulations. The simptest of these Is 
reoonstitution of lyophlfized DNA In sterile phosphate-buffer saline (PBS). This approach, known as "naked DNA," is 
cun-ently being used for intramuscular (IM) adminislration in dinteal trials. To ma^dmize tfie immunotherapeutic effects of 
minigene DNA vaccines, an alternative mettiod for fonnulating purified plasmid DNA may be desirable. A variety of methods 
have been described, and new techniques may become available. Cationlc lipids, glycolipids. and fusogenic liposomes can 
also be used In the formulation (see. ag., as described by WO 93/2464(y, Mannino & GoukJ-Fogerfte. B/oTecfmfgues 6(7): 
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682 (1988); U.S. Pat No. 5,279.833; WO 91/06309; and Feigner, e( ai, Pfoc. NaflAc^. SdL USA 84:7413 (1M7). In 
addition, peptides and compounds referred to collectively as protective, interactive, non-conden^g compounds (PINC) 
could also be comptexed to purified plasnud DNA to influence variables such as stability, Intramuscular dispersion, or 
traffiddng to specific organs or cell types. 

Target cell sensitizalion can be used as a fundional assay for expression and HLA dass I presentation of 
minigene-encoded CTL epitopes. For example, the plasmid DNA is introduced into a mammanan cell One that is suitable as 
a target for standard CTL chromium release assays. The transfection method used will be dependent on the final 
formulation. Bectroporationcsn be used for "^aked" DNA, vvhereascationk} lipids A 
plasmid expressing green fluorescent protein (6FP) can be co-transfected to allow enrichment of transfected cells using 
fluorescence activated cell sorfing (FACS). These cells are then chromiunhSI piCr) labeled and used as target cefls for 
epitope-^peciflc CTL fines; cylolysis, detected by s^Cr release, indicates both production of, and HLA presentation of, 
minigene-encoded CTL epitopes. Expression of HTL epitopes may be evaluated in an analogous manner using assays to 
assess HTL activity. 

In vivo immunogenidty is a second approach for function^ testing of minigene DNA formulations. Transgenic mice 
expressing appropriate human HLA proteins are immunized with the DNA product The dose and route of admirtstration are 
formulation dependent (e.g., IM for DNA in PBS, intraperitoneal O-p.) for lipidnxmiplexed DNA). Twenty-one days after 
immunization, splenocytes are harvested and restimulaled for one week in the presence of peptides encoding eadi epitope 
being tested. Thereafter, for CTL effedor ceils, assays are conducted for cylolysis of peptide-loaded, siCr-labeled target 
cells using standard techniques. Lysis of target cells that were sensitized by HLA loaded wlh peptide epitopes, 
coirespondlng to minigene-encoded epitopes, demonstrates DNA vaccine function for in vivo induction of CTLs. 
Immunogenidty of HTL epitopes is confinned in transgenic mice in an analogous manner. 

Altematively, ttie nudelc adds can be administered using ballistic defivery as described, for instance, In U.S. 
Patent No. 5,204.253. Using this technique, partides comprised solely of DNA are administered. In a furttier alternative 
embodiment, DNA can be adhered to partides. sudi as gold pariides. 

Minigenes can also be delivered using other bacterial or viral delivery systems well known in ttie art, e.g., an 
expressfen construct encoding epitopes of the invention can be incorporated into a viral vector such as vacdnia. 

XC.2. Combinations of CTL Peptides with Helper Peptides 

Vaccine compositions comprising CTL peptides of the invention can be modified, e.g., analoged, to provide desired 
attributes, such as improved seojm hctff life, broadened population coverage or enhanced immunogenka^. 

For instance, the abflity of a peptide to induce CTL activity can be enhanced by linking the peptide to a sequence 
widch contains at least one epitope that is capable of inducing a T helper cell response. Altiiough a CTL peptide can be 
directiy linked to a T helper peptide, often CTL epitope/HTL epitope conjugates are finked by a spacer molecule. The spacer 
is typically comprised of relatively small, neutral molecules, such as amino adds or amino add mimetics, whfch are 
substantially undiarged under physiological conditions. The spacers are typically selected from. e.g., Ala, Gly, or ottier 
neutral spacers of nonpolar amino adds or neutrd polar amino adds, it wfll be understood ttial the optionally present spacer 
need not be comprised of ttie same residues and tiius may be a hetero- or homo-dlgomer. When present, ttie spacer wfll 
usually be at least one or two readues. more usuafly Biree to six residues and sometimes 10 or more residues. The CTL 
peptide epitope can be linked to ttie T helper peptide epitope either directiy or via a spacer erther at ttie amino or cart)Oxy 
twminus of flie CTL peptide. Ihe anuno tennunus of eiflier tiie immunogenic peptide or the T help«^ p^tide may be 
acylated. 

in certain embodiments, the T helper peptide is one ttiat is recognized by T helper cells present in a majority of a 
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genetically diverse population. This can !» accompfislied by selecting peptides that bind to many. most, or all of the HU^ 
dass II mdecules. Examples of such amino add Whd many HU Class 11 molecules include sequences from antigens such 
as fefanus foxoA/at positions 83(W43 QYIKANSKHGITE: (SEQ ID NO: 40). PtasmodimfaMpanmtlmns^^ (CS) 
protein at positions 378-398 DIEKMAKMEKASSVFNWNS; (SEQ ID NO: 41). and Streptococcus 18I(D protein at positions 
116-131 GAVDSILG6VATYGAA; (SEQ ID Nft 42). Other examples include peptides bearing a DR 14-7 supeimolif. or 
either of 0)eDR3motife. 

Alternatively, it is possible to prepare synthetic peptides capable of stimulating T helper lymphocytes. In a loosely 
HLA-resWcted fadilon. using amino add sequences not found in nature (see. e.g.. PCT pub«ca8on WO 95/07707). These 
synthetic compounds called Pan^)R-binding epitopes [e.g.. PADREtm, Epimmune. In&. San Diego. CA) are designed, most 
preferably. Id bind most HIADR (human HLAdass II) molecules. For instance. apan^R4)Ming ep*ope peptide having 
thefbmiulaxKXVAAVmj<AAx(SEQIDNO:43).«*,ere'}Clseithercydohexyl^ 

either o-alanine or L-alanine. has been found to bind to most HLA-DR aHeles, and to stimulate the response of T helper 
lymphocytes fi-om most individuals, regardless of their HLA type. An alternative of a pan-DR binding epitope comprises an 
•L" natural amino adds and can be pro^^ded in the form of nudeic adds that encode Bie epitope. 

HTL peptide epitopes can also be modified to alter their biological properties. For example, they can be modified 
to indude D-amino adds to increase fher resistance to proteases and thus extend their senim half life, or they can be 
conjugated to other molecules sudi as lipids, proteins, caibohydrates, and the Sice to increase their biological acBvily. For 
example, a T helper peptide can be conjugated to one or more paimllic add chains at either the amino or caiboxyl tenninl. 

X.C.3. Combinations of CTL Peptides with T Cdl Pitoiing Agents 

In some embodiments it may be desirabte to include in the phamaceufical compositions of the invention at least 
one component whidi primes B lymphocytes or T lymphocytes. Upids have been identified as agents capable of priming 
CTL m vivo. For example, palmitic add residues can be attadied to the E-and a- amino groups of a lysine residue and then 
linked. e.g., via one or more Mng residues sudi as Gly. Gly-Gly-. Ser. Ser-Ser, or the lilce. to an immunogenic peptide. 
The lipidated peptide can then be administered either directly In a miceUe or parflde, incorporated into a liposome, or 
emulsified in an ac^uvant e.g., incomplete Freund-s adjuvant In a prefen^d embodiment, a particulariy effective 
immunogenic composition comprises palmitic add attadied to e- and a- amino groups of Lys, whidj is atladied via linkage, 
e.ff., Ser-Ser, to the amino terminus of the Immunogente pepfide. 

As another example of lipid priming of CTL responses, E co// lipoproteins, sudi as tripalmitoyl-S- 
glycerylcysteinlyseiyl- serine {P3CSS) can be used to prime virus spedfic CTL when covalenily attedied to an appropriate 
peptide (see. e.g., Deres. e/ a/., Nature 342-561, 1989). Pepfides of the invenflon can be coupled to P3CSS. for example, 
and the Hpopepifale administensd to an indlvklual to prime spedfically an immune response to the target antigen. Moreover, 
because the indudton of neutralizing antibodies can also be primed with PsCSSKxmjugated epitopes, two sudi compositions 
can be combined to more effedhrely efidt both humoral and celhnediated respond. 

XC,4. Vaccine Compositions Comprising DC Pulsed wHh CTL andfor HTL Peptides 

An embodiment of a vacdne composition in accordance with the invenflon comprises ex vivo admlnlstrafion of a 
codctafl of epitope^jearing peptides to PBMC, or Isolated DC therefi-om, from the pattenfs blood. A phamiaceufical to 
fadlitate harvesting of DC can be used, sudi as Progenipoietin™ (Phamiada-Monsanto, St Louis. MO) or GM-CSF/IL-4. 
After pul^g Oie DC vrith peptides and prior to reinfiiston into patiente, the DC are washed to remove unbound pepfides. In 
this embodiment, a vaoche comprises peptldeiNJised DCs whidi present the pulsed peptide epitopes compiexed wifh HLA 
motecutes on flieir suriaoes. 

The DC can be pulsed ex vivo with a ooddaii of peptkies, some of whidi stimulate CTL responses to 109P1D4. 
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Optionally, a helper T ceU (HTL) peptide, such as a natural or artitidal loosely restricted HLA Class II peptide, can be 
included to facilitate flte CTL response. Thus, a vaccine in accordance wltt» ttie Invention is used to treat a cancer which 
expresses or ov^expresses 109P1D4. 

X.D. Adoptive Immunotherapy 

Antigenic 109P1D4-related peptides are used to elicit a CTL and/or HTL response ex \n\fo, as wel The resulting 
CTL or HTL cells, can be used to treat tumors in patients tiiat do not respond to oflier conventional forms of flierapy, or will 
not respond to a therapeutic vaccine peptide or nudeic add In accordance vwtti tire Invention. Ex wfvo CTL or HTL 
responses to a particular antigen are induced by incubating in tissue oilture ttie patienf s. or genetically compatible, CTL or 
HTL precursor cells togetiier wltii a source of antigen-presenting cells (APC), such as dendritic cells, and flie appropriate 
immunogenic peptide. After an appropriate incubafion time (typically about 7-28 days), in which tfie precursor ce«s are 
activated and expanded into effector cells, tiie ceOs are infused back into tiie patient, where ttiey will destroy (CTL) or 
fadlitate destruction (HTL) of tiieir spedfic target cell (e.g.. a tumor cell). Transfeded dendritic cells may also be used as 
antigen presenting cells. 

X.E. Admlnistiatlon of Vaccines for Therapeuti c or Prophylactic Purposes 

Pharmaceutical and vacdne compositions of tfie Invention are typicaUy used to treat and/or prevent a cancer ttiat 
expresses or overexpresses 109P1D4. In ttierapeutic applications, peptide and/or nudeic add compositions are 
administered to a patient in an amount suffident to elidt an effective B ceil. CTL and/or HTL response to Bie antigen and to 
. cure or at least partially arrest or slow symptoms and/or compRcations. An anrunint adequate to accomplish tills is defined as 
"tiierapeuticafly effective dose," Amounts effedive for this use will depend on, e.g.. ttie particular composition administered, 
ttie manner of adminlstrabon, ttie stage and severity of ttie disease being treated, flie weight and general state of healtti of 
tiie patient, and flie judgment of tiie prescribing physidan. 

For pharmaceutical compositions, tiie immunogenic peptides of tiie invention, or DNA encoding tiiem, are 
generally administered to an individual already bearing a tumor ttial expresses 109P1D4. The peptides or DNA encoding 
tiiem can be administered individually or as fusions of one or more peptide sequences. Patiente can be ti-eaied wifli ttie 
immunogenic peptides separately or in conjuncfion witti ottier bBatinents, such as surgery, as appropriate. 

For ttierapeutic use. administration should generally begin at ttie first diagnosis of 109P1D4-assodated cancer. 
This is followed by boosting doses until at least symptoms are substanttally abated and for a period ttiereafter. The 
embodiment of ttie vacdne composition (/.e., induding. but not limited to embodiments such as peptide cod^tails, 
polyepitopic polypeptides, minigenes. or TAA-spedfic CTLs or pulsed dendritic cells) delivered to tiie patient may vary 
according to ttie stage of ttie disease or ttie patient's healtii status. For example, in a patient witti a tumor ttiat expresses 
109P1D4. a vacdne comprising 109P1D4-spedfic CTL may be more efficadous in killing tumor cells m patient witti 
advanced disease ttian alternative embodiments. 

11 is generaOy important to provide an amount of tiie peptide epitope delivered by a mode of administration 
sufficient to stimulate effectively a cytotoxic T cefl response; compositions which stimulate helper T ceB responses can also 
be ^en in accordance witti ttiis embodiment of tiie Invention. 

The dosage for an initial ttierapeutic Immunization generally occurs In a unit dosage range where ttie lower value is 
about 1 , 5. 50, 500. or 1,000 pg and ttie higher value is about 10.000; 20.000; 30.000; or 50.000 pg. Dosage values for a 
human typically range from about 500 pg to about 50.000 pg per 70 kHogram patienL Boosting dosages of between about 
1 .0 pg to about 50.000 ^ig of peptide pursuant to a boosting re^men over weeks to monttis may be administered depending 
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upon the patlenfs response and condition as detennined bf measuring tlie specific acfivity of CTL and HTL obtained from 
the patients blood. Administration should continue unto at least dlnlcal symptoms or laboratory tests indicate that the 
neoplasia, has been eliminated or reduced and for a period thereatter. The dosages, routes of administration, and dose 
schedules are adjusted in acoondance vwth methodologies known in the art 

In certain embodiments, the peptides and compositions of the present Invention are employed In serious disease 
states, that is, liSe-threatening or potentially life threatening situations, in such cases, as a result of the minimal amounts of 
extraneous substances and the relative nontoxic nature of the peptides in preferred compositions of the invention, it is 
possible and may be felt desirable by the treating physidan to administer substantial excesses of these peptide compositions 
relative to these stated dosage amounts. 

The vacdne compositions of the invention can £dso be used purely as prophylactic agents. Generally the dosage 
for an Initial prophylactic immunization generally occurs in a unit dosage range where the lower value is about 1. 5. 60, 500, 
or 1000 pg and fte higher value is about 10.000; 20,000; 30,000; or 50,000 pg. Dosage values for a human typically range 
fi-om about 500 pg to about 50.000 \ig per 70 kilogram patient This is followed by boosting dosages of between about 1.0 
MO to about 50.000 jxg of peptide administered at defined intervals from about four weeks to six months after the Initial 
administration of vaccine. The immunogenidty of the vacdne can be assessed by measuring the spedfic activity of CTL and 
HTL obtained from a sample of the patienf s biood. 

The pharmaceuifcal compositions for therapeutic treatirient are intended for parenteral, topical, oral, nasal, 
intrathecal, or local (e.g. as a cream or topical ointment) administration. Preferably, the phamiaceutical compositions are 
administered parentally, e.g., intravenously, subcutaneously, intradermally, or intramusculariy. Thus, the invention provides 
compositions for parenteral administration which comprise a solution of the immunogenic peptides dissolved or suspended in 
an acceptable carrier, preferably an aqueous carrier. 

A variety of aqueous carriers may be used, e.g., water, buffered water, 0.8% saline, 0.3% qlyme, hyaluronic add 
and the tike. These compositions may be sterilized by conventional, well-known sterilization tediniques. or may be sterile 
filtered The resulting aqueous solutions may be padcaged for use as Is. or lyophilized, the lyophilized preparation being 
combined with a sterile solution prior to administration. 

The compositions may contain pharmaceutically acceptable auxiliary substances as required to approximate 
physiological conditions, such as pH-adjusting and buffering agents, tonidty adjusting agents, wetting agents, preservatives, 
and the like, for example, sodium acetate, sodium lactate, sodium chloride, potassium chloride, caldum chloride. sort)itan 
monolaurate, friethanofamineoleate, etc. 

The concentration of peptides of tiie invention In tfie pharmaceutical fonmulaSons can vary widely, /.a, fr^om less 
ttian about 0.1 %, usually at or at least about 2% to as much as 20% to 50% or more by weight, and will be selected primanly 
by fluid volumes, viscosities, etc, in accordance witti the particular mode of administration selected. 

A human unit dose form of a composition is typically induded in a phamiaceutical composition tiiat comprises a 
human unit dose of an acceptable earner, in one embodiment an aqueous carrier, and Is administered in a volume/quantity 
that is known by those of skill In the art to be used for administration of such compositions to humans (see, e.g., Remington*5 
Pharmaceutical Sdences, 17* Edition, A. Gennaro, Editor. Mack Publishing Co., Easton, Pennsylvania, 1985). For example 
a peptide dose for initial immunization can be from about 1 to about 50,000 pg, generally 100-5.000 jjg. for a 70 kg patient 
For example, for nudeic adds an initial immunization may be performed using an expresston vector in flie form of naked 
nudeic add administered IM (or SC or ID) in the amounts of 0.5-5 mg at multiple sites. The nucleic add (0.1 to 1000 jig) 
can also be administered using a gene gun. Following an incubation period of 3-4 weeks, a booster dose is then 
administered. The booster can be recombinant fowlpox vims administered at a dose of 5-107 to 5x109 pfu. 
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For antibodies, a (reabnent generally involves repeated adnninistra&on of the anti-109P1D4 antibody preparafion. 
via an accepts route of administrafion such as intravenous injection (iV), typically at a dose in the range of about 0.1 to 
about 10 mg/kg body weight In general, doses in the range of 1 0-500 mg mAb per week are eftedlve and well tolerated. 
Moreover, an initial loading dose of appro)dmately 4 mgftg pafient body weight IV, followed by weekly doses of about 2 
mg^g IV of (he anfr- 109P1D4 mAb preparation represents an acceptable dosing regimen. As appreciated by those of skill 
in the art, various factors can influence the ideal dose in a particular case. Such factors indude, for example, half fife of a 
compositkxi, tfie binding affinity of an Ab, the immunogenidty of a substance, the degree of 109P1D4 expression in the 
patient the extent of drculating shed 109P1D4 antigen, the desired steady-state concentration level, frequency of treatment, 
and the influence of chemotherapeutic or other agents used in comt»nafion wiB) the treatment method of the invention, as 
well as the health status of a particular patient Non-iimfling preferred human unit doses are, for example, 500pg - Img, Img 
- 50mg, 50mg - 100mg, lOOmg - 200mg, 200mg - 300mg, 400mg - 500mg, SOOmg - 600mg, 600mg - 700mg, 700mg - 
800mg, 800mg - 900mg, 900mg - 1g. or 1mg - 700mg. in certain embodiments, the dose is In a range of 2-5 mg/kg body 
weight, e.g., with follow on weekly doses of 1-3 mg/kg; 0.5mg, 1, 2, 3, 4, 5, 6, 7, 8, 9, lOmg/kg body weight followed, e.g., in 
tytfo, three or four weeks by weekly doses; 0.5 - lOmg/kg body weight, e.g., followed In two. three or four weeks by weekly 
doses; 225. 250, 275, 300, 325, 350, 375, 400mg m^ of body area weekly; 1 -600mg m^ of body area weekly; 22&400mg m^ 
of body area weekly; these does can be followed by weekly doses for 2, 3, 4, 5, 6, 7, 8, 9, 19, 11, 12 or more weeks. 

In one embodiment, human unit dose forms of polynucleotides comprise a suitable dosage range or effective 
amount that provides any therapeutic effect As appreciated by one of ordinary skUl in the art a tf)erapeuSc effect depends 
on a number of factors, including the sequence of the polynucleotide, molecular weight of the polynucleotide and route of 
administration. Dosages are generally selected by the physician or other health care professional in accordance with a 
variety of parameters known in the art, such as severity of symptoms, history of the patient and the like. GeneraHy, for a 
pofynudeotkle of about 20 bases, a dosage range may be selected ton, for example, an independently selected lower limit 
subh as dbout 0.1, 0.25, 0.5, 1, 2, 5, 10, 20. 30. 40. 50, 60, 70. 80, 90, 100, 200, 300, 400 or 500 mg/kg up to an 
independently selected upper limit, greater than the lower limit, of about 60, 80, 100, 200, 300, 400, 500, 750, 1000, 1500, 
2000, 3000, 4000, 6000, 6000, 7000, 8000. 9000 or 10,000 mg/kg. For example, a dose may be about any of tiie following: 
0.1 to 100 mg/kg, 0.1 to 60 mg/kg, 0.1 to 25 mg/kg, 0.1 to 10 mg/kg, 1 to 600 mg/kg, 100 to 400 mg/kg, 200 to 300 mg/kg, 1 
to 100 mg/kg. 100 to 200 mg/kg. 300 to 400 mg/kg. 400 to 500 mg/kg. 500 to 1000 mg/kg, 500 to 5000 mg/kg. or 500 to 
10.000 mg/kg. Generally, parenteral routes of administration may require higher doses of polynucleotide compared to more 
direct applicafion to the nudeotkle to diseased tissue, as do polynudeotides of increasing length. 

In one embodiment, human unit dose fomis of T-cells comprise a suitable dosage range or effective amount that 
provides any therapeutic effect As appredated by one of ordinary skill in the art a therapeutic effect depends on a number 
of fadors. Dosages are generally seleded by the physidan or other health care professional In aooorclance with a variety of 
parameters known In the art. such as severity of symptoms, history of the patient and the like. A dose may be about 10^ 
cells to about 10^ cells, about W cells to about 10^ ceBs, about 10^ to ^ut 10^^ cells, or about 10^ to about 5 x lO^o cells. 
A dose may also about 10^ cells/m^ to about lOio cells/m^, or about 10^ cells/hi^ to about 10^ oells/m^ . 

Proteins(s) of the invention, and/or nudetc adds encoding the protein(s), can also be administered via liposomes, 
whki) may also serve to: 1) target the prot6lns(s) to a particular tissue, such as lymphoid tissue; 2) to target selectively to 
diseases ceDs; or, 3) to increase tiie half-life of the peptide composition. Liposomes indude emulstons, foams, micelles, 
insoluble monolayers, fiquid crystals, phospholipid dispersions, lamellar layers and the like. In these preparations, ttie 
peptide to be delivered is incorporated as part of a liposome, alone or in conjunction with a molecule which binds to a 
receptor prevalent among lymphoid cells, such as rnonodonal antibodies which bind to the CD45 antigen, or virith other 
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therapeutic or immunogenic compositions. Thus, liposomes either filled or decorated with a desired peptide of the invention 
can be directed to the site of lymphoid cells, where the liposomes then deliver the peptide compositions. Liposomes for use 
in accordance with the invention are formed from standard veside-fonning Gpids, which generally include neutral and 
negatively charged phospholipids and a sterol, such as cholesterol. The selection of lipids is generally guided by 
consideration of, e.g., liposome size, acid lability and stability of the liposomes h the blood stream. A variety of methods are 
available for preparing liposomes, as described in, e.g., Szoka, ef af., Ann. Rev. ^phys. Bfoeng. 9:467 (1980), and U.S. 
Patent Nos. 4,235.871. 4,501.728, 4,837.028. and 5,019,369. 

For targeting cells of the immune system, a llgand to be Incorporated into the liposome can include, e.g., 
antibodies or fragments thereof specific for cell surface determinants of the desired immune system cells. A liposome 
suspension containing a peptide may be administered Intravenously, locally, toplc^ly, efc. in a dose which varies according 
to, inter a//a. the manner of administration, the peptide being delivered, and the stage of the disease being treated. 

For soTid compositions, conventional nontoxic solid carriers may be used which include, for example, 
pharmaceutical grades of mannitol. lactose, starch, magnesium stearate, sodium saotiiarin, talcum, cellulose, glucose, 
sucrose, magnesium carbonate, and the like. For oral administration, a phannaceutically acoeptsible nontojoc oompo^tion is 
formed by incorporating any of the normally employed exdpients, such as those carriers previously listed, and generally 10- 
95% of acth/e ingredient, that Is, one or more peptides of the invention, and more preferably at a concentration of 25%-75%. 

For aerosol administration, immunogenic peptides are preferably supplied in finely divided fonn along with a 
surfactant and propellant Typical percentages of peptides are about 0,01 %-20% by weight, preferably about 1%-10%. The 
surfactant must, of course, be nontoxic, and preferably soluble in the propellant Representative of such agents are the 
esters or partial esters of fatty adds containing from about 6 to 22 casban atoms, sudi as caproic. octanoic. lauric, palmitic, 
stearic, linoleic. Ilnolenic. olesteric and oleic adds witii an aliphatic polyhydric alcohol or Its cyclic anhydride. Mixed esters, 
such as mixed or natural glycerides may be employed. The surfactant may constitute about 0.1 %-20% by weight of tiie 
composition, preferably about 0.25-5%. The balance of tiie composition is ordinarily propellant A carrier can also be 
induded. as desired, as with, e.g., iedttiin for intranasal delivery. 

XI.) Diagnostic and Prognostic Embodiments of 109P1D4 . 

As disclosed herein, 109P1 D4 polynudeotides, polypeptides, reactive cytotoxic T cells (CTL). reactive helper T 
cells (HTL) and anfi-polypeptide antibodies are used in well known diagnostic, prognostic and therapeutic assays ttiat 
examine conditions assodated mih dysregulated cell growtii such as cancer, in particular tiie cancers listed in Table I (see, 
e.g., botii Its spedfic pattern of tissue expression as well as its overexpression in certain cancers as described for example in 
the Example entitied "Expression analysis of 1 09P1 D4 in normal tissues, and patient specimens"). 

109P1D4 can be analogized to a prostate assodated antigen PSA. tiie archetypal marker that has been used by 
medic^ practitioners for years to identify and monitor the presence of prostate cancer (see. e.g., Mem1l ef a/., J. Urol. 163(2): 
503^120 (2000); Polasdk et a/.. J. Urol. Aug; 162(2):293-306 (1999) and Foriier ef a/., J. Nat Cancer Inst 91(19): 1635- 
1640(1999)). A variety of oUier diagnostic maricers are also used in similar contexts Induding p53 and K-ras (see, e.g., 
Tutdiinsky ef a/., Int J Mol Med 1999 Jul 4{1):99-102 and Minimoto ef a/., Cancer Detect Prev 2000;24(1):1-12). Therefore, 
this disdosure of 109P1D4 polynudeotides and polypeptides (as well as 109P1D4 polynucleotide probes and anti-109P1D4 
antibodies used to kJentify tfie presence of ttiese molecules) and tiieir properties allows skilled artisans to utiOze tiiese 
molecules In metiiods ttiat are analogous to tiiose used, for example, in a variety of diagnostic assays directed to examining 
conditions associated witii cancer. 

Tyi»cal embodmients of diagnostic methods which utilize ttie 109P1D4 polynudeotides, polypeptides, reactive T 
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ceBs and anfibodies are analogous to those methods from weK-estabiished diagnostic assays, which employ, e.g., PSA 
polynucleotides, polypeptides, readive T cells and anfibodies. For example, just as PSA polynucteofides are used as prot>es 
(for example in Northern analysis, see, e.g., Sharief et a/., Biochem. Mol. Biol. Int 33(3}:S67*74(1994)) and primers (for 
example in PGR anai^, see, e.g., Qkegawa ef a/., J. UroL 163(4): 1189-11^ (2000)) to d)serve the presence and/or the 
level of PSA mRNAs in methods of monitoring PSA ov^expression or the metastasis of prostate cancers, the 109P1D4 
polynucleotides d6S(^d herein can be utilized In the same way to detect i09P1D4 overexpression or the metastasis of 
prostate and oiher cancers expressing this gene. Aitematively, just as PSA polypeptides are used to generate antibodies 
spedfic for PSA which can then be used to observe the presence and/or the level of PSA proteins In methods to monitor 
PSA protein overexpression (see. e.g., Stephai et aL, Urology 55(4):560^ (2000)) or the metastasis of prostate cells (see. 
e.g., Alanen ef a/., Pathol. Res. PracL 192(3):233-7 (1996)), the 109P1D4 pdypepfides described herein can be utilized to 
generate anfibodtes for use in detecting 109P1 D4 overexpression or the metastasis of prosteto cells and cells of other 
cancers expressing this gene. 

Spedficaily, because metastases Involves the movement of cancer cells from an organ of origin (such as the lung 
or prostate gland etc.) to a different area of the body (such as a lymph node), assays which examine a biological sample for 
the presence of cells expressing 109P1D4 polynucleotides and/or polypeptides can be used to provide evidence of 
metastasis. For ^mple, when a biological sample from tissue that does not nomiadly contain 109P1D4-expres^g cells 
(lymph node) is found to contain 109P1[>4-expressing cells such as the 109P1D4 e;^ressk»i seen In LAPC4 and LAPC9, 
xenografts isolated from lymph node and bone metastasis, respectively, tiiis finding is indlcath/e of metastasis. 

Aitematively 109P1D4 polynucleotides and/or polypeptides can be used to provide evidence of cancer, for 
example, when cells in a biological sample ttiat do not nonnally express 1 09P1 D4 or express 109P1 D4 at a difforent level are 
found to express 109P1D4 or have an increased expression of 109P1D4 (see, e.g., the 109P1D4 expression in tiie cancers 
listed in Table I and m patient samples eto. shown in 8ie accompanying Figures). In such assays, artisans may further wsh 
to generate supplementary evidence of metastasis by testing the biological sampte for flie presence of a second tissue 
restrided marker (in addition to 109P1D4) such as PSA, PSCAete. (see, e.g., Alanen ef al, Pathol. Res. Pract 192(3): 233- 
237(1996)). 

The use of immunohistochemistry to Identify tiie presence of a 109P1D4 polypeptide witiiin a tissue section can 
indicate an altered state of certein cells witiiin tiiat tissue. It is well understood in the art that tiie ability of an antibody to 
localize to a polypeptide tiiat is expressed in cancer cells is a way of diagnosing presence of disease, disease stege, 
progression and/or tumor aggressiveness. Such an antibody can also detect an altered distribution of tiie polypeptide within 
the cancer cells, as compared to corresponding non-malignant tissue. 

The 109P1 D4 polypeptide and immunogenic compositions are also useful m view of the frfienomena of altered 
subcellular protein localization In disease states. Alteration of cells from nornial to diseased stete causes changes in cellular 
morphotogy and Is often assodated witti changes in subcellular protein localization/distribution. For example, cell membrane 
proteins tiiat are expressed in a polarized manner in normal cells can be altered in disease, resulting in distribution of ttie 
protein in a non-polar manner over tfie whole cell surface. 

The phenomenon of altered subcellular protein localization in a (fisease stete has been demonstrated vrifh MUC1 
and Her2 protein esgxession by use of Immunohistochemlcal means. Nonnal epitfiellal cells have a typical apical distribution 
of i\4UC1, in addition to some supranuclear localization of tiie glycoprotein, vvhereas malignant tenons often demonstrate an 
apolar staining pattern (Diaz ef al, The Breast Journal, 7; 40-45 (2001); Zhang etal. Clinical Cancer Research, 4; 2669-2676 
(1998): Cao, ef a/, The Journal of Histochemistry and Cytochemistry, 45: 1547-1557 (1997)). In addition, nonnal breast 
epitiieiium is eltiier negative for Her2 protein or exhlbite only a basolateral distrfoution whereas matignant cells can express 
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the proWn over the whole ceH surface (De Potter, etal. International Journal of Cancer, 44; 969-974 (1989): McComiick, ef 
a/, 117; 935-943 (2002)). Altemativeiy, distritwtion of the protein may be altered from a sur^ only localization to Include 
diffuse cytoplasmic expression in the diseased state. Such an example can be seen with MUC1 (Qaz, etei. The Breast 
Journal, 7:4045(2001)). 

Alteration in the localization/distribution of a protein in the ceii» as detected by Immunohistochemical methods, can 
also provide valuable information concerning the favorability of certain treatment modalities. This last point is iflustrated by a 
situation where a protein may be intracellular in nonnal tissue, but cell surfiace in malignant cells; the cell surface location 
makes the cells favorably amenable to antibody4)ased diagnosGc and treatment regimens. When such an alteration of 
protein localizaton occurs for 109P1D4, the 109P1D4 protein and immune responses related thereto are very useful. 
Accordingly, the ability to detennine wheOier alteration of subcellular protein localization oocuned for 24P4C12 make the 
109P1D4 protein and immune responses related thereto very useful. Use of the 109P1D4 compositions allows those skilled 
in the art to make important diagnostic and therapeutic decisions. 

Immunohistochemical reagents specific to 109P1D4 are also useful to detect metastases of tumors expressing 109P1D4 
when the polypeptide appears in tissues where 109P1D4 is not normally produced. 

Thus, 109P1D4 polypeptides and antibodies resulting from immune responses thereto are useful in a variety of 
important contexts such as diagnostic, prognostte, preventative and/or therapeutic purposes known to those skiOed in the art 

Just as PSA polynucleotide fragments and polynucleotide variants are employed by skilled artisans for use In 
methods of monitoring PSA, 109P1D4 polynucleotide fragments and polynucleotide variants are used in an analogous 
manner. In particular, typical PSA polynudeotides used in methods of monitoring PSA are probes or primers which consist 
of fragments of the PSA cDNA sequence. Illustrating this, primers used to PGR amplify a PSA polynucleotide must include 
less than the whole PSA sequence to funcfion in the polymerase chain reactton. In the context of such PGR reacfions. 
skifled arfisans generally aeate a variety of different polynucleotide fragments that can be used as prwners In order to amplify 
different portions of a polynucleotide of interest or to optimize amplification reactions (see, e.g.. Caetano-AnoIIes. G. 
Blotechniques 25(3): 472-476. 478480 (1998); Robertson etaL, Methods Mol. Biol. 98:121-154 (1998)). An additional 
illustration of the use of such fragments is provided in the Example entitled "Expression analy^s of 109P1D4 in nonnal 
tissues, and patient specimens." where a 109P1D4 polynucleotide fragment is used as a probe to show the expression of 
109P1D4 RNAs In cancer cells. In addition, variant polynucleotide sequences are typically used as primers and probes for 
the corresponding mRNAs in PGR and Norftem analyses (see, e.g., Sawai et al,, Fetal Diagn. Ther. 1998 Nov-Dec 
11{6):407-13 and Gurrent Protocols In Molecular Btology, Volume 2, Unit 2, Frederick M. Ausubel ef a/, eds., 1995)). 
Polynucleotide fragments and variants are useful In this context where they are capable of binding to a target polynudeotkle 
sequence (e.g., a 1Q9P1D4 polynucleotide shown in Figure 2 or variant tiiereof) under conditions of high sfringency. 

Furthemiore, PSA polypeptides which contain an epitope tiiat can be recognized by an antibody or T cell that 
spedficaily binds to tfiat epitope are used in methods of monitoring PSA. 109P1D4 polypeptide fragments and polypeptide 
anak)gs or variants can also be used In an analogous manner. This practk;e of using polypeptide fragments or polypeptide 
variants to generate antibodies (such as anti*PSA anfibotfies or T cells) Is typical In the art witti a wide variety of systems 
such as fusion proteins bang used by practitioners (see, e.g., Cunent Protocols In Molecular Biotogy, Vohime 2, Unit 16, 
Frederick M. Ausubel ef a/. eds„ 1995). In fh\s context, each epitope(8) functions to provkle the an*ilecture with whrch an 
antibody or T cell is reactive. Typically, skilled artisans create a variety of different polypepb*de fragments Biat can be used in 
order to generate immune responses specific for different portions of a polypeptide of interest (see, e.g., U.S. Patent No. 
5,840.501 and U.S. Patent No. 5,939,533). For example it may be preferable to utilize a polypeptide comprising one of flie 
109P1O4 btologtoal motifs discussed herein or a motif-bearing subsequence which is readily kJentified by one of skill in tfie 
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art based on motifs avaflabte in the art. Potypeptide fragments, variants or analogs are lypicaliy useful in ftis context as long 
as they comprise an epitope capable of generating an antibody or T cefl specific for a target polypeptide sequence (e.g. a 
109P1D4 polypeptide shown in Figure 3). 

As shown herein, the 109P1D4 polynucleotides and polypeptides (as well as the 109P1D4 polynudeotide probes 
and anti-109P1D4 antibodies or T cells used to Identify the presence of these molecules) exhibit specific properties that 
rnalo them useful In diagnosing cancers such as those listed in Table 1. Diagnostic assays that measure the presence of 
1 09P1 D4 gene products, In order to evaluate the presence or onset of a disease condllion described herein, sudi as 
prostate cancer, ae used to identify patients for preventive measures or further monitoring, as has been done so 
successfully wth PSA. Moreover, these materials satisfy a need in the art for molecules having similar or complem^tary 
characteristics to PSA In situations where, for example, a definite diagnosis of metastasis of prostalic origin cannot be made 
on the basis of a test for PSA alone (see, ag.. Alanen ei a/.. Pathol. Res. Pract 192(3): 233-237 (1996)), and consequenBy. 
materials such as 109P1D4 polynucleotides and polypeptides (as well as the 109P1D4 polynucleotide probes and anti- 
109P1D4 antibodies used to identify ttie presence of these molecules) need to be employed to confinn a metastases of 
prostatic origin. 

Fmalty. ai addition to their use in diagnostic assays, the 109P1D4 polynudeofides disclosed herein have a number 
of other utilities sudi as ttie'ff use in the identification of oncogenetic associated chromosomal abnonnalifies in flie 
duomosom^ region to which he 109P1D4 gene m^s (see tiie Example entitied "Chromosomal Mapping of 109P1D4" 
below). Moreover, in addition to their use in diagnostic assays, ttie 109P1D4-related proteins and polynucleotides disclosed 
herein have other utilities such as their use in the forensic analysis of tissues of unknown origin (see, e.g.. Takahama K 
Forensic Sd Int 1996 Jun 28;80(1-2): 63-9). 

Additionally, 109P1D4-related proteins or polynucleotides of ttie faivention can be used to treat a pafliologic 
condition characterized by the over-expression of 109P1 D4. For example, tiie amino add or nudeic add sequence of Figure 
2 or Figure 3. or fragments of either, can be used to generate an immune response to a 109P1D4 antigen. AntiTxxlies or 
ottier molecules fliat read with 1 09P1 D4 can be used to modulate tiie function of tills molecute, and ttiereby provWe a 
ttierapeutic benefit 

XIL) Inhibition of 109P1D4 Protein Function 

The invention indudes various mettiods and compositions for inhibiting tiie binding of 109P1D4 to its binding 
partner or its association wifli otiier protein(s) as well as metiiods for faihlblting 109P1D4 function. 

mA.) Inhibition of 109P1D4 With Intracellular Antibodies 

In one approach, a recombinant vedor ttiat encodes single chain antibodies tiiat spedficaQy bind to 109P1D4 are 
introduced into 109P1D4 expressing cells via gene transfer technologies. Accordingly, tiie encoded single chain anti- 
109P1D4 antibody is expressed intracellulariy, binds to 109P1D4 protein, and ttiereby inhibite Hs function. Metiiods for 
engineering such Intracellular single chain antibodies are well known. Sudi Intracellular antibodies, also known as 
•intrabodies', are spedficaDy taj^eted to a particular compartment wittiin tiie cell, providing control over where ttie inhibitofy 
activity of flie treatment is focused. This technology has been successfully applied in tiie art (for review, see Rtehardson and 
Marasco, 1995, TIBTECH vol. 13). Intrabodies have been shown to virtually eliminate tiie expression of otiierwise abundant 
cefl surface receptors (see. e.g., Ridiardson ef a/.. 1995. Proc. Nati. Acad. Sd. USA 92: 3137-3141; Beerii et a/., 1994, J. 
Biol. Chem. 289: 23931-23936; Deshane ef ai.. 1994, GeneTher, 1: 332-337). 

Single chain antibodies comprise ttie variable domauns of tiie heavy and Oght chain joined by a flexible tinker 
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polypeptide, and are expressed as a single polypeptide. Opfionally. single chain antibodies are expressed as a single chain 
variable region frsgment Joined to the light chain constant region. Well-known intracellular trafficking signals are engineered 
into recombinant polynucleotide vectors encoding such single chain antibodies in order to target precisely ttie intrabody to 
the desired intracellular compartment For example, intrabodies targeted to the endoplasmic reticulum (ER) are engineered 
to incorpocate a leader peptide and, optionally, a C-tenninal ER retention signal, such as ttie KDEL amino add motif. 
Intrabodies Intended to exert activity in the nucleus are engineered to include a nudear locatization signal. Lipid moieties are 
Joined to intrabodes In order to tetfier the intrabody to the cytosotic side of tiie plasma membrane. Intrabodies can also be 
targeted to exert function in the cytosol. For example, cytosolto intrabodies are used to sequester factors widiin.Oie cytosol, 
thereby preventing them firom being transported to their natural cellular destination. 

In one embodiment, intrabodies are used to capture 109P1D4 in ttie nudeus, ttiereby preventing its activity wittiin 
tiie nudeus. Nudear targeting signals are engineered into such 1 09P1 D4 intrabodies in order to achieve ttie desired 
targeting. Sudi 109P1D4 intrabodies are designed to bind specifically to a particular 109P1D4 domain. In anottier 
embodiment, cytosolic intrabodies ttiat specifically bind to a 109P1 D4 protein are used to prevent 1 09P1 D4 from gaining 
access to the nucleus, thereby preventing it from exerting any biological activity wittiin ttie nucleus (e.g., preventing 109P1D4 
firom fonning transcrq)tton complexes witti ottier factors). 

In order to specifically direct ttie expression of sudi intrabodies to particular cells, ttie transcription of ttie intrabody 
is placed under ttie regulatory control of an appropriate tumor-specific promoter and/or enhancer. In order to target inb-abody 
expression spedfically to prostate, for example, ttie PSA promoter and/or promoter/enhancer can be utilized (See. for 
example. U.S. Patent No. 5,919.652 issued 6 July 1999). 

Xll-B.) Inhibition of 109P1D4 with Recombinant Prrteina 

In anottier approadi, recombinant molecules bind to 109P1D4 and ttiereby Inhibit 109P1 D4 function. For example, 
ttiese recombinant molecules prevent or inhibit 109P1D4 from accessing/binding to its binding partoer(s) or assodating witti 
ottier proteln(s). Such recombinant molecules can, for example, contain ttie reactive part(s) of a 109P1D4 spedfic antibody 
molecule. In a particular embodiment, ttie 1 09P1 D4 binding domain of a 1 09P1 D4 binding partiier is engineered Into a dimeric 
fusion protein, whereby ttie fusion protein comprises two 109P1D4 ligand binding domains linked to the Fc portion of a human 
IgG, sud) as human IgGI . Such IgG portion can oon&in. for example, ttie Ch2 and Ch3 domains and ttie hinge region, but not 
ttie Ch1 domain. Such donerfo fuston protems are administered in soluble form to patients suffering torn a cancer assodated witti 
ttie expression of 109P1D4, whereby ttie dimeric fu^on protein spedfteally binds to 109P1 D4 and bk»ks 109P1D4 interacfion 
witti a binding partner. Such dimerto fusion proteins are furttier combined into mulfimeric proteins using known antibody linking 
technotogies. 

Xii.C.1 lnhfbltionof109P1D4Tfan scriDtlonorTranslation 

The present Invention also comprises various mettiods and compositions for inhibiting ttie transcription of ttie 
109P1D4 gene. Similady, ttie invention also provides mettiods and compositions for inhibiting ttie translation of 109P1D4 
mRNA Into protein. 

In one approach, a mettiod of inhibiting ttie transcription of ttie 109P1D4 gene comprises contacting ttie 109P1D4 
gene witfi a 109P1D4 anti'sense polynudeotide. in anottier approadi, a metiiod of inhibiting 109P1D4 mRNA ti-anslation 
comprises contacting a 109P1D4 mRNA witii an antisense pdynudeotide. In anottier approach, a 109P1D4 spedfic 
ribozyme is used to deave a 109P1D4 message, ttiereby inhibiting translation. Such antisense and ribozyme based 
mettiods can also be directed to ttie regulatory regions of Oie 109P1D4gene, sudi as 109P1D4 promoter and/or enhancer 
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elements. ^Oariy, proteins capable of InhltHtIng a 109P1D4 gene transcription factor are used to Inlilbit 109P1D4 mRt^A 
transcriptton. The various polynucleotides and compositions useful m the aforementioned methods have been described 
above. The use of antisense and ribozyme molecules to inhibit transcription and translation is well known in the art 

Other factors that inhibit the transcription of 109P1D4 by interfering with 109P1D4 transcriptional activation are 
also useful to treat cancers expressing 109P1D4. Slmilariy, factors that interfere with 109P1D4 processing are useful to treat 
cancers that express 109P1O4. Cancer treatment methods utilizing such fadbrs are also within the scope of the invention. 

Xn.D,^ General Considerations for Therapeutic Shateqies 

Gene fransfer and gene therapy technolo^ can be used to deliver ttieF89)eufic potynudeofide moleodes to tumor ceSs 
synthesizing 109P1D4 {l.e., anfisense, ribozyme. polynudeolides encoding inlrabodfes and other 109P1D4 inhibitory molecules). 
A number of gene therapy approaches are known in the art Recombingmt vedors encoding 109P1D4 antisense polynudeofides, 
ribozymes, ^u:tors capable of interfering with 1 09P1 D4 transcripOoa and so forth, can be delivered Id target tumor cells using 
sudi gene therapy approachea 

The above flierapeulic approach^ can be contined with any one of a wide vari^ of sun^, chemotherapy or 
radisriion therapy regimens. Hie therapeuft: approaches of the inventton can enable the use of reduced dosages of 
chemottierapy (or other therapies) and/or less frequent admirestraBon, an advantage for dl patients and particulariy for tfiose that 
do not tolerate the toxld^ of the chemotherapeu&: agent well. 

The anti-tumoractivity of a particular composifion (e.g., anfisense, n'bozyme, intrabody), or a combination of such 
compositions, can be evaluated using various in vitro and in vivo assay systems. In wfro assays that evaluate therapeutic aclwily 
indude ceil growth assays, soft agar assays and other assays indicative of tumor promoting activity, binding assays capable of 
delennlning the extent to whkii a theraqpeutk; oomposHfon will inhibit the binding of 1 09P1 D4 to a bincfing partner, etc. 

in tm, the effect of a 1 0^ D4 therapeutic composltfon can be evaluated in a suitable animal model. i=6r example, 
xenogente prostato cano^ models can be used, wherein human prostate cancer ^cptante or passaged xenograft tissues are 
introduced Into Immune compromised animals, such as nude or SCID mice (Klein et al., 1997, Nature Medicine 3: 402-408). For 
example, PCT Patent AppOcafion W098/16628 and U.S. Patent 6,107,540 describe various xenograft models of human 
prostate cancer capable of recapitulating the deveiopriient of primary tumors, micrometastasis, and the fonnation of 
osteoblastic metastases characteristic of late st^e disease. EfRcacy can be predided using assays that measure inhibition 
of tumor fomfvation, tumor regression or metastasis, and the fike. 

In vivo assays that evaluate the promofion of apoptosis are useful in ev^ating therapeutfo compositions. In one 
embodiment xenografts from tumor bearing mk:e treated with the therapeufic composition can be examined for the pres^ce 
of apoptotfc tod and compared to untreated control xenograft-bearing mice. The extent to whteh apoptofic fod are found in 
the tumors of the treated mice provides an indication of the therapeutic efficacy of the composition. 

The therapeutic oompositbns used In the practice of the foregoing methods can be fonnulated into phamiaoeutical 
compositions comprising a earner suitable for the desired delivery method. Suitable canters indude any materiel that when 
combined with the therapeutic compoatlon renins the anti-tumor function of the therapeutic ocmiposlfion and Is generdly 
non-reactive witfi the patient's immune system. Examples indude, but are not fimited to, any of a number of standard 
pharmaceutical earners such as sterile phosphate buffered saline solutions, bacteriostatic water, and the like (see, generally, 
Remington's Pharmaceutical Sdences 16* Edition, A. Osal.. Ed., 1980). 

Therapeutic fonnulations can be solubillzed and administered via any route capable of delivering the ttierapeutic 
composition to the tumor site. Potentially effective routes of administration indude, but are not fimited to, intravenous, 
parenteral, inti^ritoneal, intramuscular, intratumor, intradermal, intraorgan, orthotopic, and the Oke. A preferred 
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formulation for Intravenous injection comprises the therapeutic composition in a solution of presenred bacteriostatic water, 
sterile unpreserved water, and/or diluted in polyvinylchlorlde or polyethylene bags containing 0.9% sterile Sodium Chloride 
for Injection. USP. Therapeutic protein preparations can be lyophilized and stored as sterile powders, prefer^ under 
vacuum, and then reconstituted in bacteriostatic water (containing for example, benzyl alcohol preservative) or In sterile 
water prior to Injection. 

Dosages and administration protocols for the treatment of cancers using the foregoing methods will vary with the 
method and the target cancer, and will genially depend on a nunAer of other factors appredaled in the art 

M) IdentMcation. Characterizatton a nd Use of Modulators of 109P1D4 

Methods to Identify and Use Modulators 

In one embodiment screening is perfonned to identify modulators that induce or suppress a particular expressfon 
profile, suppress or Induce specific pathways, preferably generating the associated phenotype thereby. In another 
embodiment having identified differentially expressed genes important in a particular state; screens are performed to identify 
modulators that alter expression of Individual genes, either increase or decrease. In another embodiment, screening is 
performed to Identify modulators that alter a biological function of the expression product of a differentially expressed gene. 
Again, having identified the Importance of a gene in a particular state, screens are perfonned to identify agents that bind 
and/or modulate the biological activity of the gene product 

In addition, screens are done for genes that are Induced in response to a candidate agent After identif^ng a 
modulator (one that suppresses a cancer expression pattern leading to a nomial expression pattern, or a modulator of a 
cancer gene that leads to expression of the gene as in normal tissue) a screen is performed to identify genes that are 
spedfically modulated In response to the agent Comparing expression profiles between nonnal tissue and agent-treated 
cancer tissue reveals genes that are not expressed in nonnal tissue or cancer tissue, but are expressed In agent treated 
tissue, and vice versa. These agent-specific sequences are identified and used by methods described herein for cancer 
genes or proteins. In particular these sequences and the proteins they encode are used in maridng or Identifying agent- 
treated cells. In addition, antibodies are raised against the agent-induced proteins and used to target novel therapeutics to 
the treated cancer tissue sample. 

Modulator-related Identification and Screening Assays: 
Gene Expression-related Assays 

Proteins, nudefo adds, and antibodies of the invention are used In screening assays. The cancer-assodated 
proteins, antibodies, nudeic adds, modified proteins and cells containing these sequences are used in screening assays, 
such as evaluating the effect of drug candidates on a "gene expression profile." expression profile of polypeptides or 
alteration of biological function, in one embodiment, the expression profiles are used, preferably in conjunction with high 
throughput screening techniques to allow monitoring for expression profile genes after treatment with a candidate agent 
(e.g., Davis. GF, et al, J Bid Screen 7:69 (2002); Zlokamik. et al., Science 279:84-8 (1998); Held. Genome Res 6:986- 
94.1996). 

The cancer proteins, antibodies, nudeic adds, modified proteins and cells containing the native or modified cancer 
proteins or genes are used In screening assays. That Is, the present invention comprises methods for screening for 
compositions which modulate the cancer phenotype or a physiological function of a cancer protein of the Invention. This Is 
done on a gene itself or by evaluating tiie effect of drug candidates on a "gene expression profile" or biological function. In 
one embodiment, expression profiles are used, preferably in conjunction witti high ttiroughput screening tediniques to allow 
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momtor^g after treatment with a candidate agent, see ZtokamOc, supra. 

A variety of assays are executed direded to the genes and proteins of Bie invention. Assays are run on an 
IndhMuai nucleic add or protein level. That Is, having identified a particular gene as up regulated in cancer, test compounds 
are screened for the ability to modulate gene expression or for binding to the cancer protein of the Invenfion. "Moduialion" In 
this context Indudes an increase or a decrease In gene expression. The preferred amount of modulation will depend on the 
original change of the gene expression In normed versus tissue undergoing cancer, with changes of at least 10%, preferably 
50%, more preferably 100-3(K)%. and in some embodiments 300-1000% or greater. Thus, if a gene exhibits a 4-fbld 
increase in cancer tissue compared b normal tissue, a decrease of about fbur-Md is often desired; similarly, a lO-fdd 
decrease in cancer tissue compared to nonnal tissue a target value of a 10-fold increase In expression by the test compound 
is often desired. Modulators that exacerbate the tfpe of gene expressitm seen in cancer are adso useful, e.g., as an 
upreguiated t^t in further analyses. 

The amount of gene expression is monitored using nudeic add probes and the quantification of gene expression 
levels, or, alternatively, a gene produd Itself is monitored, e.g., through the use of antibodies to the cancer protein and 
standard immunoassays. Proteomics and separation techniques also allow for quantificatton of expression. 

Expresaon Monitoring to Idenfa'fy Compounds that Modify Gene Expression 

In one embodiment, gene expression monitoring, i.e., an expression profile, is monitored simultaneously for a 
number of entities. Such profiles wifl tyjMcally involve one or more of the genes of Rgure Z In this embodiment, e.g., cancer 
nudeic add probes are attached to biochips to detect and quantify cancer sequences in a particular cell. Alternatively, PGR 
can be used. Thus, a series, e.g., wells of a microtiter plate, can be used with dispensed primers in desired wells. A PGR 
reaction can then be perfomned and analyzed for each well. 

Expression monitoring is performed to identHy compounds that modify the expression of one or more cancer- 
assodated sequences. e.g., a polynudeotide sequence set out in Figure 2. Generdly, a test modulator is added to the cells 
prior to analysis. Moreover, screens are also provided to Identify agents that modulate cancer, modulate cancer proteins of 
, the invention, bind to a cancer protein of the bivention, or Interi'ere with the binding of a cancer protein of the Invention and 
an antibody or other binding partner. 

In one embodiment, high throughput screening methods involve providing a library containing a large number of 
potential therapeutic compounds (candidate compounds). Such "combinatorial chemical libraries' are then screened in one 
or moie assays to identify those library members (parficular chemical spedes or subdasses) that display a desired 
charaderislic activity. The compounds thus identified can save as convenflonal "tead compounds." as compounds for 
soeening. or as therapeutics. 

in certain embodiments, combinatorial libraries of potential modulators are screened for an ability to bind to a 
cancer polypeptide or to modulate activity. Gonventionaily, new chemical entities witti useful properties are generated by 
identifying a chemical compound (called a "lead compound") with some desirable property or adivify, e.g., inhibiting activify, 
creating variants of tfie lead compound, and evaluating tiie property and activify of those variant compounds. Often, high 
throughput screening (HTS) methods are employed for such an analysis. 

As noted above, gene expression moititoring convenienOy used to test candidate modulators (ag.. protein, 
nudeic add or small motecule). Alter ttie candidate agent has been added and the cells allowed to incubate for a period, the 
sample containing a target sequence to be analyzed is, e.g., added to a biochip. 

If required, the target sequence is prepared using known techniques. For example, a sample is treated to lyse the 
cells, using known lysis buffers, eledroporation, etc., witii purification and/or amplification such as PGR perfomied as 
appropriate. For example, an in vitro transcription witii labels covalentiy attached to tiienudeotides is perf^ Generally, 
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the nucleic adds are labeled with biotin-Frrc or PE. or wiHi cy3 or cy5. 

The target sequence can be labeled with, e.g.. a fluorescent, a diemiluminescent. a chemical, or a radioacfive 
signal, to provide a means of detecting ttie target sequence's specific binding to a probe. The label also can be an enzyme, 
such as alkaline phosphatase or horseradish peroxidase, which when provided with an appropriate substrate produces a 
product that is detected. AHematively, the label is a labeled compound or small molecule, such as an enzyme inhibitor, that 
binds but is not catalyzed or altered by the enzyme. The label also can be a moiety or compound, such as, an epitope tag or 
biotin which specifically binds to streplavidin. For the example of Wolin. the streptavidin is labeled as described above, 
thereby, providing a detectable signal Ibr the bound taigel sequence. Unbound labeled streptavidin is typically removed prior 
to analysis. 

As will be appreciated by those in the art, these assays can be direct hybridization assays or can comprise 
"sandwich assays", which indude the use of multiple probes, as is generally outlined in U.S. Patent Nos. 5, 681,702; 
5.597.909; 5,545.730; 5,5H117; 5,591,584; 5.571.670; 5.580.731; 5.571.670; 5,591.584; 5.624,802; 5.635,352; 5.594,118; 
5.359,100; 5,124, 246; and 5.681,697. In this embodiment, in general, the target nudeic add is prepared as outfined above, 
and then added to the biochip comprising a plurality of nudeic add probes, under conditions that allow the formation of a 
hybridization complex. 

A variety of hybridization conditions are used in the present invention, induding high, moderate and low stringency 
condifions as ouOined above. The assays are generally run under stringency conditions which allow Ibmiation of the label 
probe hybridization complex only in the presence of target. Stringency can be controlled by altering a step parameter that is 
a thermodynamic variable, induding, but not limited to, temperature, fonnamide concentration, salt concentration, chaolropic 
salt concentration pH, organic solvent concentration, etc. These parameters may also be used to control non-spedfic 
binding, as is generally ouU^ed in U.S. Patent No. 5,681,697. Thus, it can be desirable to perform certain steps at higher 
stringency conditions to reduce non-specific binding. 

The reactions outlined herein can be accomplished in a variety of ways. Components of the reaction can be added 
simultaneously, or sequentially, in different orders, with preferred embodiments outiined below. In addition, the reaction may 
indude a variety of other reagents. These indude salts, buffers, neutral proteins, e.g. albumin, detergents, etc. which can be 
used to facilitate optimal hybridization and detection, and/or reduce nonspecific or background interactions. Reagents that 
otherwise nnprove the efficiency of the assay, such as protease inhibitors, nudease inhibitors, anti-microbial agents, ete., 
may ^so be used as appropriate, depending on the sample preparation methods and purity of the target The assay data 
are analyzed to detemiine the expression levels of Individual genes, and changes in expression levels as between states, 
forming a gene expression profile. 

Biolooical ActivityH-elated Assays 

The invention provides methods Identify or screen for a compound ttiat modulates the activity of a cancer-related 
gene or protein of ^e invention. The methods comprise adding a test compound, as defined above, to a cell comprising a 
cancer protein of the invention. The ceRs contain a recombinant nucleic add that encodes a cancer protein of the Invention. 
In anottier embodiment, a library of candidate agents Is tested on a plurality of cells. 

In one aspect, the assays are evaluated in ttie presence or absence or previous or subsequent exposure of 
physiological signals, e.g. hormones, antibodies, peptides, antigens, cytokines, growUi factors, action potentials, 
pharmacological agents Induding chemotfierapeutics, radiation, cardnogenics, or oOier cells (i.e., cell-cell contacts). In 
another example, Oie determinations are made at different stages of ttie cefl cyde process. In this way. compounds that 
modulate genes or proteins of ttie invention are identified. Compounds witti pharmacolo^l activity are able to enhance or 
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interfere vuitt) the acGvity of the cancer protein of the invention. Oaoa identified, similar structures are evaluated to identify 
criticai sInictUFal features of he compound. 

In one embodiment a method of modulating ( e.g., inhilMfing) cancer cell divi^on is provided; the method 
comprises administration of a cancer modulator. In another embodiment a method of modulating ( e.g., inhibiting) cancer is 
provided; the method comprises administration of a cancer modulator. In a further embodiment methods of treating cells or 
individuals witii cancer are provided; the metiiod comprises administration of a cancer modulator. 

In one embodiment a metiiod for modulating the status of a cell that expresses a gene of the invention is provided. 
As used herein status comprises such arl-accepted parameters such as growth, profitefation, sunrivai. function, apoptosis, 
senescence, location, enzymatic activity, signal transduction, eto. of a cell. In one embodiment a cancer inhibitor is an 
antibody as discussed above. In anoflier embodiment the carKser inhibitor is an antisense molecule. A variety of cell 
growB), proliferation, and metastasis assays are known to those of skill in the art as described herein. 

High ThrouahputScreemno to Identify Modulators 

The assays to kJentify suitable modulators are amenable to high throughput screening. Pref^red assays thus 
detect enhancement or inhibition of cancer gene transcription, inhibition or enhancement of polypeptide expression, and 
inhlbito or enhancem^t of polypeptide adivity. 

In one embodiment modulators evaluated in high tiiroughput screening metiiods are proteins, often naturally 
occurring proteins or fragments of naturally occuning proteins. Thus, e.g., cellular extracts containing proteins, or random or 
directed digests of proteinaceous cellular extracts, are used. In tills way, libraries of proteins are made for screening in tfie 
meftods of ttie invention. Particulariy preferred in Ms embodiment are libraries of bacterial, fungat viral, and mammalian 
proteins, with the latter being prefierred. and human prot^s being especially preferred. Particulariy useful test compound 
will be directed to the dass of proteins to whidi tfie target betongs, e.g., substrates for enzymes, or llgands and receptors. 

Use of Soft Aoar Growtti and Colonv Fonna tion to Identify and Charaderize Modulators 

Normal cells require a solid substrate to attach and grow. When cells are ti-ansformed. ttiey lose this phenotype 
and grow detached from tiie substrate. For example, ti-ansfomied cells can grow in stiaed suspension culture or suspended 
in semi-solid media, sudi as semi-solid or soft agar. The transformed cells, when transfeded vwtii tumor suppressor genes, 
can regenerate nonnal phenotype and once again require a solid substrate to attach to and grow. Soft agar growth or colony 
formation in assays are used to identify modulators of cancer sequences, whtoh when expressed in host ceils, inhibit 
abntmt^ cellular proUferation and transfomnation. A modulator reduces or eliminates tiie host cells' alHllty to grow 
suspended In sdkl or semlsotid media, sudi as £^ar. 

Techniques for sotl agar growtii or colony fonnation In suspension assays are described in Freshney, Culture of 
Animal Cells a Manual of Basic Tedinique (3rd ed., 1994). See also, tfie metiiods section of Garicavtsev et al. (1996). supra. 

Evaluation of Contad Inhibition and Growth Density limitation to Identify and Charaderize Moduiators 

Normal cells typteally grow in a flat and organized pattern in cell culture until ttiey touch other cells. When flie cells 
toudi one anotiier, they are contad inhibited and stop grovwng. Transformed cells, however, are not contad inhilnted and 
oontinue to grow to high densities in (fisorganized fed. Thus, transfomned ceUs grow to a higher saturation density Oian 
corresponding nonnal cells. This is detected morphdogfcally by ttie fonnation of a disoriented mondayer of cells or cells in 
fed. Alternatively, labeling index witii {3H)-lhymkiine at saturation density is used to measure density Rmltation of growth, 
similariy an MTT or Alamar blue assay will reveal proliferation capadty of cells and tiie tiie ability of modulators to affect 
same. See Freshney (1994), supra. Transfonned cells, when transfeded witfi tumor suppressor genes, can regenerate a 
nonnal phenotype and become contad inhibited and would grow to a tower denslfy. 
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In this assay, labeling Index with 3H)-thymldine at saturation density is a preferred method of measuring density 
limitation of growth. Transformed host cells are transfected with a cancer-assodated sequence and are grown for 24 hours 
at saturation density in non-limiting medium conditions. The percentage of cells labeBng with (3H)-thymidine Is determined 
by Incorporated cpni 

Contact independent growth is used to identify modulators of cancer sequences, which had led to abnormal 
cellular proliferation and transfonnation, A modulator reduces or eliminates contact independent growth, and returns the 
cells to a normal phenotype. 

Evduation of Growth Factor or Sen im Dependence to Identify and Characterize Modulators 

Transfonned cells have lower serum dependence than their normal counterparts (see, e.g., Temin, J: Natl. Cancer 
Inst 37:167-175 (1966); Eagle et al.. J. Exp. Med 131:836^79 (1970)); Freshney. supra This is in part due to release of 
various growth factors by the transfonned ceOs. The degree of growth factor or serum dependence of transfonned host cells 
can be compared with that of control. For example, growth factor or senim dependence of a ceil is monitored in methods to 
identify and characterize compounds that modulate cancer-assodated sequences of the invention. 

Use of Tumor-spe dfic Maricer Levels to ktentifv and Characterize Modulators 
Tumor cells release an increased amount of certain factors (hereinafter "tomor spedfic maricers") than their normal 
counterparts. For example, plasminogen activator (PA) is released from human glioma at a higher tevel than from normal 
brain cells (see, e.g., Gullino, Angiogenesis, Tumor Vascularization, and Potential Interference with Tumor Growth, in 
Biological Responses in Cancer, pp. 178-184 (Mihich (ed.) 1985)), Similarly, Tumor Angiogenesis Factor (TAF) is released 
at a higher level In tumor cells than their nomial counterparts. See. e.g., Fdkman. Angiogenesis and Cancer, Sem Cancer 
Bid. (1992)), while bFGF is released from endotheli^ tumors (Ensoli, B et al). 

Various techniques which measure the release of these factors are described in Freshney (1994). supra. Also, 
see. Unkless et al.. J. Biol. Chem. 249:4295-4305 (1974); Striddand & Beers. J. Bid. Chem. 251:5694-5702 (1976); Whur et 
al.. Br. J. Cancer 42:305 312 (1980); Gullino, Angiogenesis, Tumor Vascularization, and Potential Interference with Tumor 
Growth, in Biological Responses in Cancer, pp. 178-184 (Mihich (ed.) 1985); Freshney, Anticancer Res. 5:11 1-130 (1985). 
For example, tumor spedfic maricer levels are monitored in methods to identify and characterize compounds that modulate 
cancer-assodated sequences of the invention. 

Invashreness Into Matriael to Identify and Characteriro Modulators 

The degree of invasiveness into Matrigd or an extracellular matox constituent can be used as an assay to identHy 
and characterize compounds that modulate cancer assodated sequences. Tumor cells exhibit a positive congelation 
between malignancy and invasiveness of cells into Matrigel or some other extracellular matrix constituent In tills assay, 
tumorigenic cells are typically used as host cells. Expression of a tumor suppressor gene in tiiese host cells would decrease 
invasiveness of tiie host cells. Techniques described in Cancer Res. 1999; 59:6010; Freshney (1994), supra, can be used. 
Briefly, ttie levd of Invasion of host cells is measured by using filters coated with Matrigel or some ottier extracellular matrix 
constitoent Penetration Into the gd, or ttirough to tiie distal side of ttie filter, is rated as Invasiveness, and rated 
histologically by number of cdls and distance moved, or by prelabeling ttie cells witt) <25i and counting Sie radioactivity on 
ttie distal side of ttie filter or bottom of tiie dish. See. e.g., Freshney (1984), supra 

Evaluation of Tum or Growtti In V/Voto Identify and Characterize Modulators 

Effects of cancer-assodated sequences on cell growtti are tested in transgenic or immune-suppressed organisms. 
Transgenic organisms are prepared in a variety of art-accepted ways. For example, knock-out transgenic organisms, e.g., 
mammals such as mice, are made, In which a cancer gene is disrupted or in which a cancer gene is inserted. Knock-out 
transgente mice are made by insertion of a maricer gene or oflier heterdogous gene Into the endogenous cancer gene site in 
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the mouse genome via homolbgous recombination. Such mice can afso be made by substtuting the endogenous cancer 
gene with a mutated version of the cancer gene, or by mutating the endogenous cancer gene, e.g., by exposure to 
cardnogens. 

To prepare transgenic chimeric animals, e.g., mice, a DNA construct is introduced into the nudei of embryonic 
stem cells. Cells containing the newly engineered genetic lesion are injected into a host mouse embryo, which is re- 
impianted into a recipient female. Some of these embryos develop into chimeric mice that possess genn cells some of which 
are derived from fte mutant cefl fine. Therefore, by breeding the chimeric mice it is possible to obtain a new line of mice 
containing the introduced genetic lesion (see. e.g., Capeodii et al., Sdence 244:1288 (1989)). Chimenc mice can be derived 
accondhg to US Patent 6,365.797. issued 2 Aprfl 2002; US Patent 6. 107,540 issued 22 August 2000; Hogan el a!.. 
Manipulating the Mouse Embryo: A laboratory Manual. Cold Spring Harbor Laboratory (1988) and Teratocardnomas and 
Embryonic Stem Cells: A Prececal Approach, Robertson, ed., IRL Press, Washington, D.C., (1987), 

Alternatively, various immune-suppressed or immune-defident host animals can be used. For example, a 
genetically athymic "nude" mouse (see, e.g., Giovaneila et al., J. Natl. Cancer Inst. 52:921 (1974)), a SCID mouse, a 
thymedomfeed mouse, or an fcxadiated mouse (see, e.g., Bradley et al., Br. J. Cancer 38:263 (1978); Seiby et al., Br. J. 
Cancer 41:52 (1980)) can be used as a host Transplantable tumor cefls (typically about 10^ cells) injected into isogenic 
hosts produce invash/e tumors in a high proportion of cases, while nomnal cells of similar origin will not In hosts which 
developed invasive tumors, cells expressing cancer-assodated sequences are injected subcutaneously or orthotopicafly. 
Mice are then separated into groups, including control groups and treated experimental groups) e.g. treated with a 
modulator). After a suitable length of time, preferably 4-8 weeks, tumor growth is measured (e.g., by volume or by its two 
largest dimensions, or weight) and compared to the control. Tumors that have statistically significant reduction (using, e.g., 
Studenfs T test) are said to have inhibited growth. 

In Vitrff Assays to Id^ffy and Charaptfif<2;e Modulators 

Assays to identify compounds with modulating activity can be performed in vitro. For example, a cancer 
polypeptide is first contacted with a potential modulator and incubated for a suitable amount of time, e.g., from 0.5 to 48 
hours. In one embodiment the cancer polypeptide levels are determined in vitro by measuring ttie level of protein or mRNA. 
The level of protein is measured using immunoassays such as Western blotting, EUSA and the like with an antibody that 
selecHvety binds to the cancer polypepSde or a firagment thereof. For measurement of mRNA. amplification, e.g., using 
PCR, ICR, or hybridization assays, e. g., Northern hybridization, RNAse protedion, dot blotting, are preferred. The level of 
protem or mRNA is detected using directly or indirectly labeled detection agents, e.g.. fluorescently or radioadively labeled 
nudefc adds, radioadively or enzymaticaily labeled antibodies, and the like, as descr&ed herein. 

Alternatively, a reporter gene system can be devised using a cancer protein promoter operably linked to a reporter 
gene such as iudferase. green fluorescent protein, CAT, or P-gal. The reporter constmct is typically transfected into a cell. 
After treatment with a potential modulator, the amount of reporter gene transcription, translation, or activity is measured 
according to standard techniques known to those of skill in the art (Oa^s GF. supra; Gonzalez. J. & Negulescu, P. Curr. 
Opin.Bk)tedmol. 1998: 9:624). 

As outlined above, to vitro screens are done on individual genes and gene products. That is. having identified a 
particular differentially expressed gene as Important in a particular state, screening of modulators of the e)q?ression of the 
gene or the gene product itself is performed. 

In one embodiment, screening for modulators of expression of spedlic gene(s) is perfonned. Typically, the 
expr^on of only one or a few genes is evgduated. In another embodiment screens are designed to first find compounds 
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that Und to differenfially expressed proteins. These compounds are then evaluated for the ability to modulate difiiBrentially 
expressed activity. Moreover, once initial candidate compounds are identified, variants can be further screened to better 
evaluate structure activity relationships. 

Bindino Assays to identifv and Characterize Modulators 

In binding assays in acoordance with the Invention, a purified or isolated gene product of the invention is generally 
used. For e)rample, antibodies are generated to a protein of the invention, and immunoassays are run to determine the 
amount and/or location of protein, Altematively, cells comprising the cancer proteins are used in ^e assays. 

Thus, the methods comprise combining a cancer protein of the invenfion and a candidate compound such as a 
ligand, and detennining the binding of the compound to the cancer protein of the Invention. Preferred embodiments utilEze 
the human cancer protein; animal models of human disease of can also be developed and used. Also, other analogous 
mammalian proteins also can be used as appreciated by those of skill in the art. Moreover, in some embodiments variant or 
derivative cancer protefais are used. 

Generally, the cancer protein of the invention, or the ligand, rs non-diffirsibly bound to an insoluble support The 
support can, 6.g., be one having Isolated sample recehnng areas (a microliter plate, an array, etc.). The insoluble supports 
can be made of any composition to which the compositions can be bound, is readily separated from soluble material, and is 
otherwise compatible vMth the overall method of screening. The surface of such supports can be solid or porous and of any 
convenient shape. 

Examples of suitable insoluble supports indude microliter plates, an-ays, membranes and beads. These are 
typically made of glass, plastic (e.g., polystyrene), polysaccharide, nylon, nitrocellulose, or Teflon™, etc. Microtter plates 
and arrays are especially convenient because a large number of assays can be carried out simultaneously, using small 
amounts of reagents and samples. The particular manner of binding of the composition to the support is not crudsri so long 
as it Is compatible with the reagents and overall methods of the Invention, maintains the acthnty of the composition and Is 
nondiffusable. Preferred methods of binding include the use of antibodies which do not sterically block either the ligand 
binding site or activation sequence when attaching the protein to the support, direct binding to "sticky" or Ionic supports, 
chemical crosslinking, the synthesis of the protein or agent on the surface, etc. Following binding of the protein or 
llgand/binding agent to the support, excess unbound material is removed by washing. The sample recehnng areas may then 
be blocked through incubation witfi bovine senim albumin (BSA), casein or other Innocuous protein or other moiety. 

Once a cancer protein of the invenUcffi is bound to the support, and a test compound is added to the assay. 
Alternatively, the candidate binding agent is bound to the support and the Kincer protein of the invention is then added. 
Binding agents include specific antibodies, non-natural binding agents identified in screens of chemical libraries, peptide 
analogs, etc. 

Of particular interest are assays to identify agents that have a low toxicity for human cells. A wide variety of 
assays can be used for this purpose, including proliferatbn assays, cAMP assays, labeled in v'dro protein-protein binding 
assays, electrophorefic mobility shift assays, Immunoassays for protein binding, functional assays (phosphorylafion assays, 
etc.) and the like. 

A determination of binding of the test compound (ligand, binding agent, modulator, etc.) to a cancer protein of the 
invention can be done in a number of ways. The test compound can be labeled, and binding determined directly, e.g., by 
attaching all or a portion of the cancer protein of the invention to a solid support, adding a labeled candidate compound (e.g,, 
a fluorescent label), washing off excess reagent, and detemiining whether the label is present on the solid support Various 
blocking and washing steps can be utifized as appropriate. 
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In certain embaliments, only one of the componente is labeled. e.g.. a prot^ of the invenfion or Jigands tabeted. 
Alternatively, mora ttmn one component is labeled with different labels. e.g.. P^s, for the prot^s and a iluorophor for the 
compound. Pn»dmity reagents. e.g., quendiing or energy transfer res^ents are also useful. 

Competitive Binding to Identify and Characterize f\4odulators 

In one embodiment the binding of the "test compound' is detemiined by competitive binding assay with a 
"competitor." The competitor is a binding moiety that binds to the target molecule (e.g.. a canc^ protein of the invention). 
Competitors include compounds such as antibodies, peptides, binding partners, ligands, etc Under certsun circumstances, 
the compefifive brnding between the test compound and the competitor displaces &)e lest compound. In one embo(fiment, 
the test compound is labeled. Either the test compound, the competitor, or both, Is added to the protein for a t^ sullident 
to allow Mnding. Incubations are performed at a temperature that fadTitates optimal activity, typically between four and 40''C. 
Incubafion periods are typically optimized, e.g., to fadlilate rapid high throughput screening; typically between zero and one 
hour wfll be sufficient Excess reagent Is generally removed or washed away. The second component is then added, and 
the presence or absence of the labeled component is followed, to indicate binding. 

In one embodiment the competitor is added first followed by the test compound. Displacement of the competitor 
Is an indication that the test compound Is binding to flie cancer protein and thus is capable of binding to. and potentlaity 
modulating, the acthdty of the cancer protein. In this embodiment either component can be labeled. Thus, 6.g., if the 
competitor is labeled, the presence of label In the post-test compound wash solution indicates displacement by the test 
compound. Alternatively, if the test compound is labeled, the presence of the label on the support indicates displacement 

In an alternative embodiment the test compound is added first with incubation and washing, followed by the 
competitor. The absence of binding by the competitor indicates that the test compound binds to the cancer pro^n WItii 
higher affinity thsffi the competitor. Hius. if the test compound is labeled, the presence of the label on tfie suf^xut coupled 
wlfh a lack of competitor binding, indicates that the test compound binds to and thus potentialy modulates the cancer protein 
of the invention. 

Accordingly, the competifive binding methods comprise differential screening to identity agents that are capable of 
modulating the activity of the cancer proteins of the Invention, in this embodiment tiie metiiods comprise combining a 
cancer protein and a competitor in a first sample. A second sample comprises a test compound, the cancer protein, and a 
competitor. The binding of tiie competitor is delennined for both samples, and a change, or difference in binding between 
the two samptes indicates flie presence of an agent capabte of binding to the cancer protein and potenHally modulating Its 
activity. That Is, if the binding of the competitor Is different In 8ie second sample relative to Bie ftet sample, the agent is 
capable of binding to the cancer protein. 

Alternatively, differential screening is used to identify drug candidates that bind to the native cancer protein, but 
cannot bind to modified cancer proteins. For example ttie structure of the cancer protein is modeled and used in rational 
drug design to synthesize agents that interact with that site, agents which generally do not bind to site-modified proteins. 
Moreover, such drug candklates that affect the activity of a native cancer protein are also identified by screening drugs for 
Bie at^ to either enhance or reduce ttie activity of such proteins. 

Positive controls and negative controls can be used in ttie assays. Preferably control and test samples are 
performed in at least triplicate to obtein stetisticaliy significant results. Incubation of all samples occurs for a time sufficient to 
allow for the binding of tiie agent to tiie protein, Foflowing incubation, samples are washed free of non-specificaliy bound 
material and the amount of bound, generafly labeled agent detennlned. For example, where a radlolabel is employed, the 
samples can be counted in a sdntiDation counter to detenmine tiie amount of bound compound. 
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A variety of oftier reagents can be Included in the screening assays. These include reagents 6ke salts, neutral 
proteins, e.g. albumin, detergents, eta which are used to facilitate optimal protein-protein binding and/or reduce non-specific 
or baclcground interactions. Also reagents that othenwise improve the efficiency of the assay, such as protease inhibitors, 
nuclease inhibitors, anti-microbial agents, etc., can be used. The mixture of components is added In an order that provides 
for the requisite binding. 

Use of Pohmudeotides to Dovm-reaulate or inhibit a Protein of the Invenfion. 

Polynucleotide modulators of cancer can be introduced into a cell containing the target nucleotide sequence by 
fomiation of a conjugate with a ligand-binding molecule, as described in WO 91/04753. Suitable ligand-binding molecules 
include, but are not limited to, cell surface receptors, growth factors, other cytokines, or other ligands that bind to cell surface 
receptors. Preferably, conjugation of the ligand binding molecule does not substantially interfere with the ability of fte ngand 
binding molecule to bind to its corresponding molecule or receptor, or block entry of the sense or antisense oligonucleotide 
or Its conjugated version into the cell. Alteniatively, a polynucleotide modulator of cancer can be introduced into a cell 
containing the target nudeic add sequence, e.g.. by fomiation of a poiynudeotide^ipid complex, as described in WO 
90/10448. It is understood that the use of antisense molecules or knock out and knock in models may also be used in 
screening assays as discussed above, in addition to methods of treatment 

Inhibitory and Antisense Nudeotides 

In certain embodiments, tiie activity of a cancer-assodated protein is down-regulated, or entirely inhibited, by the 
use of antisense polynudeotide or inhibitory smaD nudear RNA (snRNA), i.e., a nucleic add complementary to, and which 
can preferably hybridi2B specifically to, a coding mIRNA nudeic add sequence, e.g., a cancer protein of tiie invention, 
mRl^A, or a subsequence ttiersof. Binding of the antisense polynudeotide to tiie mRNA reduces the translation and/or 
stability of ti^emRNA. 

In tiie context of tills invention, antisense pdynudeotides can comprise naturally occurring nucleotides, or 
syntiietic species fomied from naturally occuning subunits or tiieir dose homologs. Antisense pdynudeotides may also 
have altered sugar moieties or Inter-sugar linkages. Exemplary among tiiese are tiie phosphorottiioate and ottier sulfur 
containing spedes whtoh are known for use in the art Analogs are comprised by this invention so tong as they function 
effectively to hybridtee with nucleotides of tiie Invention. See, e.g.. Isis Phamiaceuticals, Carisbad, CA; Sequitor, inc., 
NatidcMA. 

Such antisense polynudeotides can readily be syntiiesized using recombinant means, or can be syntfieslzed in 
viti-o. Equipment for such syntfiesis is sold by several vendors, induding Applied Biosystems. The preparation of ottier 
oligonudeotides such as phosphorotiiioates and alkylated derivatives is also well known to tiiose of skill in tiie art 

Antisense molecules as used herein indude antisense or sense oligonudeotides. Sense oligonudeotides can, 
e.g., be employed to btock transcription by binding to tiie anti-sense strand. The antisense and sense oligonudeofide 
comprise a single stranded nudeto acid sequence (eittier RNA or DNA) capable of bincfing to target mRNA (sense) or DNA 
(antisense) sequences for cancer molecules. Antisense or sense oligonudeotides, according to tiie present invention, 
comprise a fragment generally at least about 12 nudeotides, preferably from about 12 to 30 nudeotides. The abilify to derive 
an antisense or a sense oligonudeotide, based upon a cDNA sequence encoding a given protein is descnl)ed in, e.g., Stein 
aiCohen (Cancer Res. 48:2659 (1988 and van der Krol et al. (BioTechnlques 6:958 (1988)). 

Ribozymes 

in addition to antisense polynudeotides, ribozymes can be used to target and inhibit transcription of cancer- 
assodated nudeotide sequences. Aribo^eisanRNAmoIecutettiatcatalyficaDydeavesottierRNAnfiolecu^ Different 
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kinds of ribozymes have been described, including group I ribozymes, hammerhead nbozymes, hairpvi ribozymes, RNase P, 
and axhead ribozymes (see, e.g.. Castanotfeo et aL, Adv. in Phamiaootogy 25: 289-317 (1994) for a general review of the 
properties of different ribozymes). 

The general features of hairpin n*bozymes are desCTibed, e.g., in Hampei et al., Nud. Adds Res. 18:299-304 
(1990); European Patent Publication No. 0360267; U.S. Patent No, 5.254,678. l\^ethods of preparing are well loiown to 
eiose of sldB in the art (see, e.g.. WO 94/26877; Ojwang et a!., Proa Natl. Acad. Sd, USA 90:6340^344 (1993); Yamada et 
al.. Human Gene Therapy 1:3946 (1994); Leavitt et al.. Proc. Natl. Acad Sd. USA 92:699- 703 (1995); Leavitl et al., Human 
Gene Therapy 5: 115M20 (1994); and Yamada et ai.. Wdogy 205: 121-126 (1994)). 

Use of Modulators in Phenotvpic Screening 

In one embodiment a test compound is administered to a population of cancer cells, which have an assodated 
cancer expression profile. By "administration" or "contacting" herein Is meant that ttie modulator is added to the cells in such 
a manner as to allow the modulator to act upon the cell, whether by uptake and intracellular action, or by action at the cell 
surface. In some embodiments, a nudeic add encoding a proteinaceous agent (l.e,, a peptide) is put into a viral construct 
such as an adenoviral or retroviral oonstnict. and added to the cell, such that expression of the peptide agent is 
acGomprished,e.g.,PCTUS97/D1019. Regulatable gene tiierapy systems can also be used. Once the modulator has been 
administered to the cells, the ceils are washed if desired and are sdlowed to incubate under preferably physiological 
conditions for some period. The cells are tiien harvested and a new gene expression profile is generated. Thus, e.g., 
cancer tissue is screened for agents tiiat modulate, e.g., Induce or suppress, tiie cancer phenotype. A change in at least 
one gene, preferably many, of ttie e)q)ression profile Indicates that ttie agent has an effect on cancer activity. Simllariy, 
altering a biological function or a signaling pathway is indicative of modulator activity. By detining such a signature for tiie 
cancer phenotype, screens for new dnjgs that alter tfie phenotype are devised. With tiiis approadh, flie dnjg target need not 
be known and need not be represented in ttie original gene/protein expression screening platfonn, nor does the level of 
transcript for he target protein need to change. The modulator inhibiting function will serve as a sun^ogate maricer 

As outilned above, screens are done to assess genes or gene products. That is. having identified a particular 
differentially expressed gene as important in a particular state, screening of modulators of eitiier tiie expression of ttie gene 
or ttie gene product itself is perfonned. 

Use of Modulators to Affect Peptides of tite Invention 

Measurements of cancer polypeptide activity, or of the cancer phenotype are perfonned using a variety of assays. 
For example, ttie effects of modulators upon tfie function of a cancer polypeptide(s) are measured by examining parameters 
described above. A physiological change ttiat affects activity is used to assess ttie influence of a test compound on (he 
polypeptides of ttiis invention. When ttie functional outcomes are detennined using intact cells or animals, a variety of 
effects can be assesses such as, in ttie case of a cancer associated viritti solid tiimors, tumor growtti, tumor metastasis, 
neovascularization, homione release, transcriptional changes to botti known and undiaracterized genetic maricers (e.g., by 
Norttiem blots), changes in cell metabolism such as oell growtti or pH changes, dsd change in intracellular second 
messengers such as cGNIP. 

Mettiods of Identifying Charaderizina Cancer-assodated Sequences 

Expression of various gene sequences is conelated witti cancer. Accordingly, disorders based on mutant or 
variant cancer genes are detennined. In one embodiment, ttie invention provkles mettiods for Mentilying cells containing 
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variant cancer genes, e.g.. detennining the presence of, all or part, the sequence of at least one endc^enous cancer gene in 
a cell. This Is accomplished using any number of sequencing techniques. The invention comprtees methods of IdenlHying 
the cancer genotype of an individual, e.g.. detennining aU or part of the sequence of at least one gene of the invenfion In the 
Individual. This is generally done in at least one tissue of the individual, e.g., a tissue set forth in Table I. and may Include 
the evaluation of a number of tissues or different samples of the same tissue. The method may include comparing the 
sequence of the sequenced gene to a known cancer gene, i.e., a wild-type gene to determine the presence of family 
members, homologies, mutations or variants. The sequence of all or part of the gene can then be compared to the 
sequence of a known cancer gene to detennine if any differences exist This is done using any number of known homology 
programs, such as BLAST, Bestfit, etc. The presence of a difference in the sequence between the cancer gene of the 
patient and the known cancer gene correlates with a disease state or a propensity for a disease state, as outlined herein. 

In a preferred embodiment, the cancer genes are used as probes to detennine the number of copies of the cancer 
gene in the genome. The cancer genes are used as probes to detennine the chromosomal localization of the cancer genes, 
infbnnaiton such as chromosomal k)calizatlon finds use In providing a diagnosis or prognosis in particular when 
chromosomal abnormalities such as translocations, and the like are identified In the cancer gene tocus. 

Kits/Articles of Manufaefairfl 

For use in the laboratory, prognostic, prophylaclic. diagnostic and therapeutic applications described herein, kits 
are within the scope of the invention. Such kits can comprise a carrier, package, or container that is compartmentalized to 
receive one or more containers such as vials, tubes, and the like, each of the container(s) comprising one of the separate 
elements to be used in the method, atong with a label or Insert comprising Instaictions for use, such as a use described 
herein. For example, the container(s) can comprise a probe that is or can be detectably labeled. Such probe can be an 
antibody or polynucleotide specific for a protein or a gene or message of the invention, respectively. Where the method 
utilizes nudeic add hybridization to detect ttie target nucleic acid, the kit can also have containers containing nudeotide(s) 
for amplification of ttie target nudeic add sequence. Kits can comprise a container comprising a reporter, such as a blotin- 
bindlng protein, such as avidin or streptavidin, bound to a reporter molecule, such as an enzymatic, fluorescent, or 
radfoisotope label; such a reporter can be used witii. e.g., a nudeic add or antibody. The kit can indude all or part of ttie 
amino add sequences in Figure 2 or Rgure 3 or analogs tiiereof. or a nudeic add molecule that encodes such amino add 
sequences. 

The kit of the invention will typically comprise the container described above and one or more other containers 
associated ttierewiti] tfiat comprise materials deslr^Ie from a commerdal and user standpoint induding bufliBrs, dtuents, filters, 
needles, syringes; earner, package, container, vial and/or tube labels listing contents and/or instructions for use, and package 
inserts witii instmctions for use. 

A labd can be present on or with the container to Indicate tiiat tiie composition is used for a spedfic tiierapy or non- 
therapeutic appficafion. such as a prognostic, prophylactic, diagnostic or laboratory application, and can also indicate directions for 
elttier « mIvd or vto use, such as fliose described herein. Directions and or other nfonnation can also be induded on an 
lnsert(s) or tabel(s) which is faiduded witii or on tie kit The label can be on or assodated wifli the container. A label a can be 
on a container when letters, numbers or oflier characters forming Bie label are moWed or etched into the container itself; a 
label can be assodated witi) a container when it is present witiiin a receptade or carrier that also holds ttie container, e.g., as 
a package insert. The label can indicate that the composition is used for diagnosing, treating, prophylaxing or prognosing a 
condition, such as a neoplasia of a tissue set forth in Table I. 

The femns Tdf and "article of manufacture' can be used as synonyms. 
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tn another embodiment of the invention, an ariide($) of manuMure containing compositions, such as amino acid 
sequence(s), small molecul6(s), nudeic add sequence(s), and/or antibody(s), ag., materisds useful for the diagnosis, 
prognosis, prophylaxis and/or treatment of neoplasias of tissues such as those set forth in Tal)le I ^ prowled. The artide of 
manufacture typically comprises at least one container and at least one label. Suitable containers indude, for example, 
bottles, vials, syringes, and test tubes. The containers can be formed from a variety of materials such as glass, metal or 
plaslia The container can hold amino add sequence(s), small moleaile(s), nudeic add sequence(s), cell population(s) 
and/or antibody(s). In one embodiment, tiie container holds a polynudeotide for use in examining the mRNA expression 
profHe of a oeB, together with reagents used for ttus purpose. In another embodiment a contamer comprises an antibody, 
binding fragment thereof or specific binding protein for use in evaluating protein expres^on of109P1D4 in ceUs and fissues, 
or for relevant faboratory, prognostic, diagnoslic, prophylacGc and therapeulic purposes; Indications and/or directions for 
sudi uses can be included on or with such container, as can reagents and other compositions or tools used fc^ these 
purposes, in another embodiment, a contaner comprises materials for elidting a cellular or humoral immune response, 
together with assodated Indications and/or directions. In another embodiment a container comprises materials for adoptive 
immunotherapy, such as cytotoxic T cells (CTL) or helper T cells (HTL), together wifii assodated indications and/or 
directions; reagents and other compositions or tools used for such purpose can also be included. 

Ihe contaner can alternatively hold a composition that is effective for treating, diagnosis, prc^nodng or 
prophylaxing a condition and can have a sterile access port (for example the contaner can be an mtravenous solution bag or 
a vial having a stopper pierceable by a hypodemiic injection needle). The active agents in the composifion can be an 
antibody capable of specifically binding 109P1D4 and modulating the function of 109P1D4. 

The artide of manufacture can further comprise a second container comprising a phamnaceuticaliy-acceptable 
bufl^, such as phosphate-buffered safine, Ringer's sohifon and/or dextrose solution. It can further indude other materials 
de^raUe from a commerdal and user standpoint, induding other buffers, diluents, filters, stirrers, needles, syringes, and/or 
package inserts with indications and/or instructions for use. 

EXAAflPLES: 

Various aspects of the invention are further described and illustrated by way of the several examples that follow, 
none of which is Intended to limit the scope of the invention. 

Exarnple 1; $8H-G^?ra|tetf feot^on of cDNA Frngment of ffip iq9P1P4 Qeyie 

To isolate genes that are over-expressed in prostate cancer we used the ^ppres^on Subtradh^e Hybridization (SSH) 
procedure using cDNA derived from prostate cancer tissues, Ihe 109P1D4 SSH cDNA sequence was from an experiment Y/tiere 
cDNA derived from LNCaP cells that was androgen-deprived (by growing in the presence of charcoal-stripped serum) was 
subtracted from cDNA derived from LNCaP cells &)at were stimulated with mibolerone for 9 hours. 

I^aterials and Methods 

Hun^an Tissues: 

The pafient cancer and normal tissues were purdiased from different sources such as the NDRI (Philadelphia, PA), 
mf^ for some nonnal tissues were purchased from different companies such as Clontech, Pafo Alto, CA. 

RNA Isolation : 

Tissues were homogenized In Trizo! reagent (Life Technologies, Gibco BRL) using 10 ml/ g fissue to isolate total RNA. 
Poly A RNA was purified from total RNA using CSagen's Oligotex mRNA Mini and Midi Idls. Total and mRI^ were quanfified by 
spectrophofometric analysis (O.D. 260^ nm) and analyzed by gel electrophoresis. 



wo 2004/098515 PCT/US2004/0 13568 

82 

Ofiqonudeolides : 

The fbilowing HPLC purified oligonucleotides were used. 

DPNCDN (cDNA synthesis primer): 
STTTTGATCAAGCTTaoS' (SEQIDNO: 44) 
Adaptor 1: 

reTAATACGACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGS' (SEQ ID NO: 45) 
3'GGCCCGTCCTAGff (SEQIDNO: 46) 

Adaptor 2: 

5'GTAATACGACTCACTATAGGGCAGCGTGGTCGCGGCCGAG3' (SEQIDNO: 47) 
3'CGGCTCCTAGy (SEQ ID NO: 48) 
PGR Primer 1: 

yCTAATACGACTCACTATAGGGCS' (SEQIDNO 49) 
N^ted Primer (NP)1: 

5TCGAGCGGCCGCCCGGGCAGGA3' (SEQ ID NO: 50) 

Nested primer (NP) 2: 

S'AGCGTGGTCGCGGCCGAGGAS' (SEQ ID NO: 51) 
Suppression Subtractive Hybridization: 

Suppres^n Subtradlve Hybridization (SSH) was used to identity cDNAs corresponding to genes that may be 
differentially e^ressed in prostate cancer. The SSH reaction utilized cDNA from LNCaP prostate cancer cells. 

The 109P1D4 SSH sequence was derived from cDNA subfradion of LNCaP stimulated with mibolerone minus LNCaP in 
the absence of androgen. The SSH DNA sequence (Rgure 1) was identiffed. 

The cDNA derived from androgen-deprived lllCaP cells was used as the source of the "driver* cDNA, while the cDNA 
from androgen-stimuiated LNCaP cells was used as the source of the "tester" cDNA. Double stranded cDNAs corresponding to 
tester and driver cDNAs were synthesized from 2 ^g of poly(A)* RNA Isolated from the relevant xenograft tissue, as described 
above, using CLONTECH's PCR-SelectcDNA Subfraction Kit and 1 pg of oligonudeofide DPNCDN as primer. First- and second- 
sfrand synthesis were carried out as described in the Kifs user manual protocol (CLONTECH Protocol No. PT1 117-1. Catelog No. 
K1804-1). The resulOng cDNA was digested witti Dpn II for 3 hrs at 37oC. Digested cDNA was extracted with phenoi/chlorofbrm 
(1:1) and ethanol precipitated. 

Tester cDNA was generated by diluting 1 fd of Dpn II digested cDNA from the relevant tissue source (see above) (400 
ng) in 5 nl of water. The dHuted cDNA (2 nl, 1 60 ng) was then ligated to 2 pi of Adaptor 1 and Adaptor 2 (10 ^M). in separate 
ligafion reactions, in a total volume of 10 pi at IS^C overnight using 400 Ml of T4 DNA ligase (CLONTECH). Ligation was 
tenninated with 1 ^1 of 0.2 M EDTA and heating at 72pQ for 5 min. 

The tirst hybridization was performed by adding 1.5 nl (600 ng) of driver cDNA to each of two tubes containing 15 ^1 (20 
ng) Adaptor 1- and Adaptor 2- ligated tester cDNA. In a final volume of 4 ^1, the samples were overiaid with mineral oil. denatured 
In an MJ Research thenfnal cyder at 98^0 for 1 .5 minutes, and then were allowed to hybridize fi)r 8 hrs at 68«C. The two 
hybridizations were then mixed together with an additional 1 |i! of fresh denatured driver cDNA and were allowed to hybridize 
overnight at 68«C. The second hybridization was then dOuted in 200 pi of 20 mM Hopes. pH 8.3, 50 mM NaQ, 0.2 mM EDTA. 
heated at 70^ for 7 min. and stored at -20«C. 

PCR AmoliflcatiQn. aonlna and S eauendno of Gene Fragments Generated from SSH: 
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To amptify gene fragments resultoig from SSH reactions, tm PGR ampfiiications were performed. In he primary PGR 
readion 1 ^1 of the diluted final hybridizafion mix was added to 1 |il of PGR primer 1 (10 \M), 0.5 pi (MW mix (10 pM), Z5 |il 10 
X reacGon buffer (CLONTEGH) and 0.5 pi 50 x Advantage cDNA polymerase Mix (GLONTECH) in a final volume of 25 |iL PGR 1 
was conducted using the follovwng conditions: 75^0 for 5 min., 94^0 for 25 sec., then 27 cydes of 94oC for 10 sec, 66oC for 30 sec, 
72°C for 1 .5 min. Five separate primary PGR reactions were perfonned for each experiment The products were pooled and 
diluted 1:10 with vi/ater. For the secondary PGR reaction, 1 pi from the pooled and diluted primary PGR reaction was added to the 
same reaction mix as used for PGR 1, except that primers NP1 and NP2 (10 jiM) were used Instead of PGR primer 1. PGR 2 was 
perfonned using 10-12 cydes of 24^C for 10 sec, 6BpC for 30 sec, and 72pC for 1 .5 minutes. The PGR products were analyzed 
using 2% agarose ge) electrophore^s. 

The PGR products were inserted into pGR2.1 using the T/A vector doning kit (tnvltrogen). Transfomied £ co/f were 
subjeded to blue/white and ampicOlin select. White colonies were picked and anrayed into 96 well plates and were grown in 
fiquid culture overnight To identify inserts, PGR amplification was perfonned on 1 pi of bacterial culture using the condifions of 
PGR1 and NP1 and NP2 as primers. PGR products were analyzed using 2% agarose gel electrophoresis. 

Bacterial dones were stored in 20% glycerol in a 96 weO fomiat Plasmid DMA was prepared, sequenced, and subjected 
to mdieio add homology searches of the GenBank, dBest, and NGI-GGAP databases. 

(RT-PGR Expyesston Analysis: 

l=1rst strand cDNAs can be generated from 1 pg of mRMA with oligo (dT)12-18 priming usuig the Giboo-BRL Superscript 
Preamplification system. The manufacturer's protocol was used which Induded an incubation for 50 min at 42oG vnOi reverse 
transcriptase followed by RNAse H treatment at Z7°C for 20 min. After completing the reaction, the volume can be increased to 
200 pi with water prior to normalization. Rrst strand cONAs from 16 different normal human tissues can be obtaned from 
Glontech. 

Normalization of the first strand cDNAs from multiple tissues was perfonned by using the primers 
5'ATATGGGCGGGGTCGTCGTGGAGAA3'(SEQIDNO: 52) and 5*AGGCAGAGGGAGGTGATTGTAGAAGG 3' (SEQ ID NO: 63) 
to amplify p-actin. Rrst strand cDNAs (5 pJ) were amplified In a total volume of 50 pi containing 0.4 pM primers, 0.2 each 
dNTPs. IX PGR buffer (Gtontedi, 10 mM Tris41GU 1 .5 mM MgOa, 50 mM KGl, pH8.3) and IX Wentaq DMA polymerase 
(Glontech). FWe pi of Bie PGR reaction can be removed at 18, 20, and 22 cydes and used for agarose gel electrophoresis. PGR 
was performed using an MJ Research thermal cyder under the following conditions: Initial denaturation can be at 94«G for 15 sec, 
followed by a 18. 20, and 22 cydes of 94oC for 15, SS^G for 2 min, TZ^G for 5 sec. A final extension at 72*»C was canied out for 2 
min. After agarose ge! electrophoresis, the band intensities of the 283 base pair p-actin bands from multiple tissues were 
compared by visual inspection. Dilution factors for the first strand cDNAs were calculated to result in equal p-actin band intensities 
in all tissues after 22 cydes of PGR. Three rounds of normalization can be required to achieve equal band intensities In ail tissues 
after 22 cydes of PGIR. 

To detennlne expression levels of the 109P1D4 gene, 5 pi of nonnallzed first strand cDNA were analyzed by PGR u^g 
26, and 30 cydes of ampfificafton. SemKquantitath^ expression analysis can be achieved by comparing the PGR products at (^de 
numbers that give light band intensities. The primers used for RT-PGR were designed u^g the 109P1D4 SSH sequence and are 
fisted below. 

109P1D4.1 

5*-TGGTGrrTGAGGTAATTGGTGnG.3*(SEQIDNa 54) 
109P1D4w2 

6'-CTGCATGAATGTTATGTTGGGTGT-3'(SEQlDNO: 55) 
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A typical RT-PCR expression analysis is shown in Figure 15. 

Example 2: Isolation of Full Length 109P1D4 encoding DNA 

"me 109P1D4 SSH sequence of 192 bp {Figure 1) exhibited homology to protocadherin 11 (PCDH11). acell adhesion 
molecule related to the calcium dependent cadherins. The human cDNA sequence encodes a 1021 amino add protein with an N- 
tenninal leader sequence and a transmembrane domain. 109P1D4 v.1 of 4603bp was cloned from human prostate cancer 
xenograft LAPC-9AD cDNA library, revealing an ORF of 1021 amino adds (Figure 2 and Rgure 3). Other variants (Transcript and 
SNP) of 109P1 D4 were also IdenfaHed and these are listed sequentially in Figure 2 and Rgure 3. 

Example 3: Chromosomal Mapping off 1G9P1D4 

Chromosomal localization can implicate genes in disease pathogenesis. Several chromosome mapping approaches are 
available induding fluorescent in situ hybridization (FISH), human/hamster radiation hybrid (RH) panels (Walter et aL, 1994; 
Nature Genetics 7:22; Research Genetics, Huntsville Al), human-rodent somatic cell hybrid panels such as is available from the 
Coriell Institute (Camden, New Jersey), and genomic viewers utilizing BLAST homologies to sequenced and mapped genomic 
dones (NCBI. Bethesda, Maryland). 

109P1D4 maps to chromosome Xq21.3 using 109P1D4 sequence and the NCBI BLAST tool: located on the Worid Wide 
Web at (.ncbi.nlm.nih.gov/genome/seq/page.cgi?F=HsBlasthtml&&GRGsHs). 109P1D4 was also identified on chromosome 
Ypl 1 .2, a region of 99% Identity to Xq21 . 

Example 4; Expression Analvsis of 109P1D4 in Normal Tissues and Patient Specimens 

Expression analysis by RT-PCR and Northern an^dysis demonstrated that normal tissue expression of a gene of 
Figure 2 Is restricted predominantly to the tissues set forth in Table I. 

Therapeutic appfications for a gene of Figure 2 indude use as a small molecule therapy and/or a vacdne (T cell or 
antibody) target Diagnostic applications for a gene of Figure 2 indude use as a diagnostic marker for local and/or 
metastasized disease. The restricted expression of a gene of Figure 2 In normal tissues makes it useful as a tumor target for 
diagnosis and therapy. Expression analysis of a gene of Figure 2 provides infomiation useful for predicting susceptibility to 
advanced stage disease, rate of progression, and/or tumor aggressiveness. Expression status of a gene of Figure 2 in 
patient samples, tissue anays and/or cell lines may be analyzed by: (i) immunohistochemical analysis; Q\) In situ 
hybridization; (Si) RT-PCR analysis on laser capture microKfissected samples; (h^) Western blot analysis; and (v) Northern 
analysis. 

RT-PCR analysis and Northern blotting were used to evaluate gene expression In a selection of nomial and 
cancerous urological tissues. The results are summarized in Figures 15-19. 

Figure 14 shows expression of 109P1D4 in lymphoma cancer patient spedmens. RNA was extracted from 
peripheral blood lymphocytes, cord blood isdated from nonna) individuals, and from lymphoma patient cancer spedmens. 
Norihem blots with 10|jg of total RNA were probed with the 109P1D4 sequence. Size standards in kilobases are on the 
side. Results show e)q)resslon of 109P1 D4 in lymphoma patient spedmens but not in the normal blood cells tested. 

Rgure 15 shows expression of 109P1D4 by RT-PCR. Rrst strand cDNA was prepared from vital pool 1 (liver, lung 
and kidney), vital pool 2 (pancreas, colon and stomach), prostate cancer pool, bladder cancer pool, kidney cancer pool, 
colon cancer pool, lung cancer pool, ovary cancer pool, breast cancer pool, cancer metastasis pod, and pancreas cancer 
pool. Normafization was performed by PCR using primers to actin and GAPDH. Semi-quantitath^e PGR, using primers to 
109P1D4, was perfomied at 30 cydes of amplification. Results show strong expression of 109P1D4 In all cancer pools 
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tested. Veiy low expression was detected in ihe vital pools. 

Figiire 16 shows expression of 109P1D4 In nonnal tissues. Two multiple tissue northern triots (Oontech), tK>th 
with 2 pg of mRl^ane, were probed with the 109P1D4 SSH fr^menl Size standards in jcSobases 0(b) are indicated on 
theside. Results show expression of approximately 10 kb109P1D4 transcript In ovary. Wealce)presslon was also detected 
in placenta and brain, but not in the other nomial tissues tested. 

Figure 17 shows expression of 109P1D4 in human cancer cell Ones. Rl^ was extracted from a number of human 
prostate and bone cancer ceil Unes. Northern blots with 10 pg of total RNA/lane were probed with the 109P1iD4 SSH 
fragment %e standards in Idlobases (kb) are Indicated on the slda Results show expression of 109P1O4 In LAP09AD, 
LAPC-9AI, LNCaP prostate cancer ceil fines, and in fte bone cancer cdl fines, SK-ES-1 and RD-ES. 

Extenshre expression of 109P1D4 in nonnal tissues is shown in Rgure 18A. A cONA dot blot containing 76 
difierent samples from human tissues was analyzed using a 109P1D4 SSH probe. Expression was only detected In multiple 
^eas of the brain, placenta, ovary, and fetal brain, amongst all tissues tested, 

Rgure 18B shows expression of 109P1D4 in patient cancer specimens. Expression of I09P1D4 was assayed in a 
panel of human cancers (T) and their respective matched nonnal tissues (N) on RNA dot blots. Upregulated expression of 
109P1D4 in tumors compared to nonnal tissues was observed in utems, lung and stomach. The expression detected in 
nomdi adjacent Gssues (isolated from diseased tissues) but not in nonnal tissues fisolated from healthy donors) may 
indicate that these tissues are not fiiily nonnal and that 109P1D4 may be expressed in early stsge himore. 

Rgure 19 shows 109P1D4 expression in lung cancer patient specimens. RNA was extracted from normal lung, 
prostate cancer xenograft UPC-9AD, bone cancer cell line RO-ES, and lung cancer patient tumors. Northern blots with 10 
Mg of total RNA were probed with 1 09P1 D4. Size standards in kllobases are on the side. Results show strong expression of 
109P1D4 \n lung tumor tissues as well as the RD-ES cell line, but not in nonnal lung. 

The restricted expression of 109P1D4 in nonnal tissues and the expression detected in cancer patient specimens 
suggest that 109P1D4 Is a potential therapeutic target and a diagnostic marlcer for human cancers. 

Example S: Splice Variants of 109P1D4 

Transcript variants are variants of mature mRNA from the same gene which arise by alternative transcription or 
alternative splicing. Alternative transcripts are transcripts trom the same gene but start transcription at different points. 
Splice variants are mRNA variants spficed dUterentiy from the same transcript In eukaryotes, when a multi-^n gene is 
transcribed from genomic DNA, the initial RNA is spUced to produce ftincSonal mRNA. which has only exons and is used for 
translation into an amino acid sequence. Accordingly, a given gene can have zero to many alternative transcrjpts aid each 
transcript can have zero to many splice variants, Ead) transcript variant has a unique exon makeup, and can have different 
coding and/or non-coding (5' or 3* end) portions, from tiie original b-anscript Transcript variants can code for similar or 
diftiarent proteins with tiie same or a similar fonction or can encode proteins witii different fundions, and can be expressed in 
the same tissue at the same time, or in different tissues at tiie same time, or in ttie same tissue at different times, or in 
different tissues at different times. Protons encoded by transcript variants can have similar or different ceOuiar or 
extracellular tocallzations, e.g., secreted versus intracellular. 

Transcript variante are Identified by a variety of art-accepted metiiods. For example, alternative transcripts and 
splice variants are identilied by fuB-length doning experiment, or by use of fulWengtti transcript and EST sequences. Rrsl. 
afl human ESTs were grouped into dusters whldi show direct or Indirect identity with eadi otfier. Second, ESTs in tiie same 
duster were further grouped into sub-dusters and assembled into a consensus sequence. The original gene sequence is 
compared to fiie consensus sequence(s) or otiier fuIMengtii sequences. Each consensus sequence is a potential splice 
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variant for that gena Even when a variant is klenfified (hat is not a fulMenglh done, ftal portion of the variant is very useful 
for antigen generation and for further cloning of the fiilHength splice variant, using techniques known In the art 

Moreover, computer programs are availabie in the art that identity transcript variants based on genontfc 
sequences, Genomic4)ased transcript variant identification programs indude FgenesH (A, Salamov and V. Soiovyev, "Ab 
initio gene finding in Drosophiia genomic DNA." Genome Research. 2000 April; 10(4):51 6^22); Grail (URL 
compbio.oml,gov/Gran4)in/EmptyGraiiFonn) and GenScan (URL genes.miledu/GENSCAN.hlml). For a general discussion 
of splice variant identification protocols see,, e.g., Southan, C, A genomic perspec^e on human proteases, FEBS Lett 
2001 Jun 8; 498(2-3):214-8; de Souza. S. J., ef a/.. Identification of human chromosome 22 transcribed sequences wHh ORF 
expressed sequence tags, Proc. Natl Acad Sd U S A. 2000 Nov 7; 97(23):12690-3. 

To further confinn the parameters of a transcript variant, a variety of techniques are available in the art, such as 
full-length cloning, proteomic validation, PCR-based validation, and 5' RACE validation, etc. (see e.g., Proteomic Validation: 
Brennan, S.O., et al., Albumin banks peninsula: a new tennlnation variant characterized by electrospray mass spectrometry, 
Blochem Biophys Ada. 1999 Aug 17;1433(1-2):321-6; Ferranti P. et aA, Differential spBdng of pre-messenger RNA produces 
multiple fonns of mature caprine alpha(s1)-caseln, Eur J Biochem. 1997 Od 1;249(1):1-7. For PCR-based Validation: 
Wellmann S, et a/., Specific reverse Iranscription-PCR quantification of vascular endotfielial growth fador (VEGF) splice 
variants by UghtCyder tedinology, Cfin Chem. 2001 Apn47(4):654-60; Jia. H.P., et al, Discovery of new human beta- 
defensins using a genomics-based approach, Gene. 2001 Jan 24; 263(1-2):211-8. For PCR-based and 5* RACE Validation: 
Brigle, K.E., ef a/., Organization of tiie murine reduced folate carrier gene and identification of variant splice forms, Biochem 
Biophys Acta. 1997 Aug 7; 1353(2): 191-8). 

It Is known in the art that genomic regions are modulated in cancers. When the genomic region to which a gene 
maps is modulated In a partteular cancer, the alternative transcripts or splice variants of the gene are modulated as well. 
Disdosed herein is Uiat 109P1D4 has a particular expressfon profile related to cancer. Alternative transcripts and spitee 
variants of 109P1O4 may also be involved in cancers in the same or different tissues, Hius serving as fomor-assodaled 
maricersl/antigens. 

Using tiie fiill-lengtii gene and EST sequences, 8 transcript variants were identified, designated as 109P1D4 v.2, 
V.3, V.4, V.5, V.6, V.7, v.8 and v.9. The boundaries of the exon in tf)e original transcript, 109P1D4 v.1, were shown in Table LI. 
Compared with 109P1D4 v.1, transcript variant 109P1D4 v.3 has spliced out 2069-2395 from variant 109P1D4 v.1. as shown 
in Figure 12 Variant 109P1D4 v.4 spficed out 1162-2098 of variant 109P1D4 v.1. Variant 109P1D4 v.5 added one exon to 
the 5 and extended 2 bp to ttie end and 288 bp to the 3* end of variant 109P1D4 v.1 . Theoretically, each different 
combination of exons In spatial order, e.g. exon 1 of v.5 and axons 1 and 2 of v.3 or v.4, is a potential splice variant 

Tables Lil tiirough LV are set forth on a variant-by-variant basis. Tables Lll(a)-(h) show nudeotide sequence of 
Uie tiranscript variants. Tables Llll(a)-(h) show ttie alignment of tiie transept variants witti nudeic add sequence of 
109P1D4 v.1. Tables LIV(a>.(h) lay out amino add translation of ttie b"anscript variants for tiie Identified reading frame 
orientation. Tables LV(a)-(h) displays alignments of the amino add sequence encoded by ttie sptice variants witii that of 
109P1C)4v.1. 

Example 6: Single Nucleotide Polymorphisms of 109P1D4 

A Single Nudeotide Polymorphism (SNP) is a single base pair variation in a nudeotide sequence at a specific 
location. At any given point of the genome, tfiere are four possible nucleotide base pairs: A/T, C/G, G/C and T/A. Genotype 
refers to ttie spedfic base pair sequence of one or more locations In tiie genome of an Individual. Haplotype refers to tiie 
base pair sequence of more than one location on the same DNA molecule (or ttie same chromosome In higher organisms). 
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Often in Ihecontexlofonegeneorlnthecontextofseveraltightlyfi^^^ SNP that occurs on a cDNA is called cSNP. 
This cSNP may change amino adds of the protein encoded l)y ttie gene and ihus diange the fiincfions of the protein. Some 
SNP cause inherited diseases; ottiers contribute to quantitative variations In phenotype and reactions to environmental 
factors including diet and dnjgs among individuals. Therefore, SNP and/or combinations of alleles (called haplotypes) have 
many appOcations. induding diagnosis of inherited diseases, debermination of dmg reactions and dosage, identification of 
genes responsibie for diseases, and analysis of the genetic reiation^ip between individuals (P. Nowotny. J. M. Kvm and A. 
M. Goate. " SNP analysis to dissect human traits," Curr. Opln. NeurobioL 2001 Oct; 1 1{5):637-641; M. Rrmohamed and B. 
K. Park, "Genetic susceptibility to adverse doig readions," Trends Phamiacol. Sd. 2001 Jun; 22(6):298^; J. H Riley. C. 
J. ADan, E La and A. Roses. The use of single nudeofide polymorphisms in the isolation of common disease genes." 
Pharmaoogenomics. 2000 Feb; 1{1):3947; R. Judson. J. C. Stephens and A. Windemuth. "The predictive power of 
haptolypes in dinical response," Pharmacogenomics. 2000 Feb; 1{1):15-26). 

SNP are Identified by a variety of art-accepted methods (P. Bean. The promising voyage of SNP target discovery." 
Am. Clin. l^. 2001 Oct-Nov; 20{9):18-20; K. M. Weiss. "In search of human variation," Genome Res. 1998 Jul; 8{7):691- 
697; M. M. She. "EnabOng farge-«ca!a pharmacogenefic studies by high-throughput mutation detecfion and genotyping 
tedindogies," Clin. Chem. 2001 Feb; 47(2):164-172). For example. SNP can be idenfified by sequendngDNA fragments 
fliat show polymorphism by gel-based methods such as restriction fragment length polymorphism (BFiP) and denaturing 
gradient gel eledrophoresis (DGGE). They can also be discovered by direct sequendng of DNA samples pooled from 
different individuals or by comparing sequences from different ONA samples. With the rapid accumulation of sequence data 
in public and private databases, one can discover SNP by comparing sequences uang computer programs (Z. Gu, L Hillier 
and P. Y. Kwok. "Single nudeolide polymorphism hunting in cyberspace." Hum. Mutet 1998; 12(4):221-225). SNP can be 
verified and genotype or haplotype of an indhndual can be determined by a variety of methods Induding direct sequencing 
and high throughput microarrays (P. Y. Kwok, "Methods for genotyping single nudeofide polymorphisms." Annu. Rev. 
Genomics Hum. Genet 2001; 2:235-258; M. Kokoris, K. Dix, K. Moynihan. J. Mathis, B. Erwin, P. Grass, B. Hines and A. 
Duestertioetl. "High-tiiroughput SNP genotyping with the Masscode system," Mol. Diagn. 2000 Dec; 5(4):329-340). 

Using the methods described above, SNP were identified In the original franscripl. 109P4D4 v.1, and its variants 
(see Rgure 2J and Figure 2K). These alleles of the SNP. though shown separately here, can occur in diffisrent combinations 
(haplotypes) and in any one of the franscrlpt variants (such as 1 09P4D4 v.4 or v.5) that cont^s the site of the SNP. 
Transcript variants v.4 and v.5 contained those SNP in the axons shared with variant v,3. and transcript variant v.9 contained 
d\ the SNP occurred in variant v.6 (see Figure 10). 

Example 7: Production of Recombinant 109P1D4 in Prokarvotic Systems 

To express recombinant 109P1D4 and 109P1D4 variants in prokaryotic cells, the full or partial length 109P1D4. 
and 109P1D4 variant cDNA sequences are cloned into any one of a variety of expression vedors known In the art One or 
more of the following regions of 1 09P1D4 variante are expressed: the M length sequence presented in Figures 2 and 3. or 
any 8, 9. 10, 11, 12. 13. 14. 15. 16. 17. 18. 19. 20. 21. 22. 23. 24. 25. 26. 27. 28. 29. 30 or more contiguous amino adds 
from 109P1O4. variants, or analogs thereof. 

A. In \ntro franscription and IranslaBon constructs: 

pCRU: To generate 109P1D4 sense and anti-sense RNA probes for RNA in situ investigations, pCRII constructs 
(Invitrogen. Carisbad CA) are generated encoding either all or fragments of the 109P1D4 cDNA. The pCRli vector has Sp6 
and T7 promoters flanking the insert to drive the franscriptk)n of 109P1D4 RNA for use as probes in RNA /n sffo hybridization 
experiments. These probes are used to analyze fte ceD and tissue expression of 109P1D4 at the RNA level. Transcribed 
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109P1D4 RNA repres^ting the cDNA ammo acid coding region of the 109P1D4 gene is used in £7 wto translation systems 
such as the Tnl^ Coupled Reticulolysate System (Promega. Corp., Madison, Wf) to synthesize 109P1D4 prolebi! 

B. Bacterial Constructs: 

pGEX Constructs: To generate recombinant 109P1D4 proteins In bacteria that are iiised to the Glutathione S- 
transferase (GST) protein, afl or parts of the 109P1D4 cONA protein coding sequence are cloned into the pGEX family of 
GST-fusion vectors (Amersham Pharmacia Biotech. Piscataway, NJ). These constmcts allow controlled expression of 
recombinant 109P1D4 protdn sequences witti GST fused at the amino-temiinus and a six histidlne epitope (6X His) at the 
caft)oxyl-tBrminus. The GST and 6X His tags permit purification of the recombinant ^sion protein from induced bacteria with 
the appropriate affinity matrix and allow recognition of the fusion protein with anti-GST and anti-His antibodies. The 6X His 
tag Is generated by adding 6 hisfidine codons to the donfng primer at the 3* end, e.g., of the open reading frme (ORF). A 
proteolytic cleavage site, such as the PreSdsslon^ recognition site in pGEX-6P-l. may be employed such that It pennits 
cleavage of the GST tag ^m 109P1D4-related protein. The ampiciltin resistance gene and pBR322 orign pennits selection 
and maintenance of the pGEX plasmids In £ co/A 

pMAL Constmcts: To generate, in bacteria, recombinant 109P1D4 proteins that are fused to maltose-binding 
protein (MBP). all or parts of the 109P1D4 cDNA protein coding sequence are fused to the MBP gene by cloning uito the 
pMAL-c2X and pMALi)2X vectors (New England Biol^s, Beveriy, MA). These constructs dlow controlled expression of 
recombinant 109P1O4 protein sequences with MBP fused at the amino-terminus and a 6X His epitope tag at the carisoxyi- 
terminus. The MBP and 6X His tags permit purification of the recombinant protein from induced bacteria with the appropriate 
affinity matrix and allow recognition of the fusion protein with anti-MBP and anti-His antibodies. The 6X His epitope tag is 
generated by adding 6 hisfidine codons to the 3* cloning primer. A Factor Xa recognition site pennits cleavage of the pMAL 
tag from 109P1 D4. The pMAL<c2X and pMALi)2X vectors are optimized to express the reoombinant protein In the 
cytoplasm or periplasm respectively. Periplasm expression enhances folding of proteins with disulfide bonds. In one 
embodiment, amino adds 24419 of 109P1D4 variant 1 was cloned into the pMAL-c2X vector and was used to express the 
fusion protein. 

pET Constructs : To express 109P1D4 in bacterial cells, all or parts of the 109P1D4 cDNA protein coding 
sequence are cloned into the pET family of vectors (Novagen. Madison, WJ). These vectors allow tightly controlled 
expression of recombinant 109P1D4 protein in bacteria with and without fusion to proteins that enhance solubOity, such as 
NusA and thioredoxin (Trx), and epitope tags, such as 6X His and S-Tag ™ that aid purification and detection of the 
reoombinant protein. For example, constructs are made utilizing pET NusA fusion system 43.1 sudi that regions of the 
109P1D4 protein are expressed as annino-temnina) fusions to NusA. In 2 embodiments, amino adds 24-419 and 24-815 
were cloned into pET43.1 vector and used to express the fusion protein. 

C. Yeast Constmcts: 

pESC Constmcts : To express 109P1 D4 in the yeast spedes Saccharomyces cerevisiae for generation of 
recombinant protein and functional studies, all or parts of the 109P1D4 cDNA protein coding sequence are cloned into ttie 
pESC family of vectors each of Which contain 1 of 4 selectable maricers, HIS3, TRP1, LEU2, and URA3 (Stratagene, La 
Jolla, CA). These vectors allow controlled expression from the same plasmid of up to 2 different genes or doned sequences 
containing either Flag^ or Myc epitope tags In the same yeast cell. This system is useful to confirm protein-protein 
interactions of 1 09P1 D4. In addition, expression in yeast yields similar post-translational modifications, such as 
glycosylations and phosphorylations, that are found when expressed In eukaryotic cells. 

pESP Constmcts : To express 109P1D4 in the yeast spedes Saccharomyces pombe, all or parts of the 109P1D4 
cDNA protein coding sequence are doned Into the pESP family of vectors. These vectors allow controlled high level of 
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expiession of a 109P1D4 protein sequence that is fused at either the annno terminus or at the caiboxyl tenninus to GST 
which ^ds purifica&m of the recombinant prot^. A Rag^epttope tag afiows detection of the reoomtunant protein wtti anti- 
Rag™ antibody. 

Example 8; Production of Recombinant 109P1D4 in Higher Eukaryotic Systems 
A. tmammsllsn Constructs: 

To express recombinant 109P1D4 in ^ikaryotic cells, the full or partial length 109P1D4 cDNA sequences were 
doned into any one of a variety of e3q)ression vedors knom in the art One or more of the following regions of 109P1D4 
were expressed in these constructs, amino adds 1 te 1021 or any 8. 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 
24. 25. 26, 27, 28, 29, 30 or more contiguous mnino adds from 109P1D4 v.1; amino adds 1 to 1054, 1 to 1347, 1 to 1337, 1 
to 1310. 1 to 1037, 1 to 1048, 1 to 1340 of v.2. v.3. vA v,5. v.6. vJ. and v.8 respectively; or any 8, 9. 10, 11. 12, 13. 14, 15, 
16, 17. 18, 19, 20, 21, 22, 23, 24. 25. 26. 27, 28, 29, 30 or more contiguous amino adds firom 109P1D4 variants, or analogs 
thereof. 

The constructs can be transteded into any one of a wide varied of mammalian cells sudi as 293T ceils. 
Transteded 293T cell lysates can be probed wiUi the an6-109P1D4 polydbna! senim. described herein. 

pcDNA4/H}sMax Constructs: To express 109P1 D4 in mammalian cells, a 109P1D4 ORF, or portions thereof, of 
109P1D4 are doned into pcDNM/HisMax Version A (Invitrogen, Carlsbad, OA). Protein expression is driven from tiie 
cytomegalovirus (CMV) promoter and the SP16 translational enhancer. The recombinant protein has Xpress^ and six 
hlstidlne (6X His) epitopes fused to the amino-terminus. The pcDNM/HisMax vector also contains the bo\nne growth 
hormone (BGH) pdyadenylation signal and transcription temiination sequence to enhance mRNA stability along witii the 
SV40 origin for episomal replication and simple vedor rescue in cell lines expressing tire large T antigen. The Zeodn 
redstance gene aUows for selection of mammalian cells expressing tiie protein and the ampidliin resistence gene and ColEI 
origin permits selection and maintenance of the plasmid in £ colL 

pcDNA3,1/MvcHls Constructs: To express 109P1D4 in mammalian cells, a 109P1D4 ORF, or portions thereof, 
of 109P1D4 with a consensus Kozak translation initiation site was doned into pcDNA3.1/MycHis Version A (Invitrogen, 
Carisbad, CA). Protein expression is driven from 0ie cytomegalovirus (CW) promoter. The recombinant proteins have tiie 
myc epitope and 6X His epitope fosed to ttie cartxn^nninus. The pd}NA3.1/MycHis vedor also contaois Hie bovine 
growtii honnone (BGH) polyadenylation signal and transcription termination sequence to enhance mRI^ stabSty, along witii 
the SV40 origin for episomal repOcation and simpte vedor rescue in eel lines expressing ttie large T antigen. The Neomycin 
resistance gene can be used, as it allows for selection of mammalian cells expressing tiie protein and ttie ampidliin 
resistance gene and ColEI origin permits selection and maintenance of the plasmid in £ coli 

The complete ORF of 109P1D4 v.1 was doned into ttie pcDNA3.1/MycHis constnjct to generate 
i09P1D4.pcDNA3.1/IVIyd4is. 

pcDMA3.1/CT-GFP"T0P0 Construct: To express 109P1D4 in mammalian cells and to allow detection of flie 
recombinant proteins using fluorescence, a 10gpiD4 ORF, or portions ttiereof, witii a consensus Kozak trandation initiation 
site are doned into pcDNA3.1/CT^FP-T0P0 (Invitrogen, CA). Protdn expression is driven from ttie cytomegalovirus 
(CMV) promoter. The recombinant proteins have ttie Green Ruorescent Protein (GFP) fused to ttie caitwxyl-terminus 
fecflitating non-invasive, in wio detection and cell biology studies. The pcDNA3.1CT-GFP-T0P0 vector also contains ttie 
bovine growtfi hormone (BGH) polyadenylation signal and transcription tennination sequence to enhance mRNA stability 
atong witti ttie SV40 origin fru* episomal reptication and simple vedor rescue In ceD lines expressing ttie large T antigen. The 
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Neomycin resistance gene aflows for selection of mamm^ian cells that express the protein, and (he aniptcillin reslstanoe 
gene and ColEI origin pemiits selection and msdntenance of the plasmid in £ coiF. Additional oonstruds with an amino- 
terminal GFP fusion are made in pcDNA3.1/NT-GFP-T0P0 spanning the entire length of a 109P1D4 protein. 

PARaq: A 109P1D4 ORF, or portions thereof, is cloned into pAPtag-5 (GenHunter Corp. Nashville, TN). This 
construct generates an alkaline phosphatase fusion at the carboxyl-tenninus of a 109P1 D4 protein while fusing the IgGK 
signal sequence to the amino-temiinus. Constructs are also generated in which all^ine phosphatase with an amino- 
terminal IgGK signal sequence is fused to the amino^emriinus of a 109P1 D4 protein. The resulting recombinant 109P1D4 
proteins are optimized for secretion into the media of transacted mammalian celts and can be used to Idenfify proteins such 
as ligands or receptors that interact with 109P1D4 proteins. Protein expression Is driven from the CMV promoter and the 
recombinant proteins dso contain myc and 6X His epitopes fused at the carboxyl-tenninus that facilitates detection and 
purificatfon. The Zeocm resistance gene present in the vector allows for selection of mammalian cells expressing the 
recombinant protein and the ampicillln resistance gene permits selection of the plasmid in E colL 

pTaqS: A 109P1D4 ORF, or portions thereof, were cloned into pTag-5. This vector Is similar to pAPtag but 
without the alkaline phosphatase fusion. This construct generated 109P1D4 protein with an amino-temninal IgGK signal 
sequence and myc and 6X His epitope tags at the carboxyl-tenninus that fadfitate detecfion and alTinity purifteation. The 
resulting recombinant 109P1O4 protein was optimized for secretion Into the media of transfected mammafian cells, and was 
used as immunogen or ligand to identify proteins such as ligands or receptors that Interact with the 1 09P1 D4 proteins. 
Proton expression is driven from the CMV promoter. The Zeodn resistance gene present in the vector allows for selection 
of mammalian cells expressing the protein, and the ampldllin resistance gene pennits selection of the plasmid in E coli. 

PsecFc: A 1 09P1 D4 ORF, or portions thereof, is also cloned into psecFc. The psecFc vector was assembled by 
cloning the human immunoglobulin G1 (IgG) Fc (hinge, CH2, CHS regions) into pSecTag2 (Invitrogen. California). This 
construct generates an IgGI Fc fusion at the carboxyl-terminus of the 109P1f34 proteins, while fusing the IgGK signal 
sequence to N-tenninus. 109P104 fusions utilizing the murine IgGI Fc region are also used. The resulting recombinant 
109P1D4 proteins are optimized for secretion into the media of transfected mammalian cells, and can be used as 
immunogens or to identify proteins such as ligands or receptors that interact with 109P1 D4 protein. Protein expression is 
driven from the CMV promoter. The hygromycin resistance gene present In the vector allows for selection of mammalian 
ceDs that express the recombinant protein, and the ampicillln resistance gene pennits selection of the plasmid in £ coli, 

pSRg Constructs; To generate mammalian cell lines that express 109P1D4 constitutively, 109P1D4 ORF, or 
porttons thereof, were cloned into pSRa constructs. Amphotropic and ecotropic retroviruses were generated by transfection 
of pSRa constructs into the 293T-10A1 packaging line or co-transfection of pSRa and a helper plasmid (containing deleted 
packaging sequences) into the 293 ceils, respecth/ely. The retrovirus is used to infect a variety of mammafian cell Ones, 
resulting in ttie Integration of the cloned gene, 109P1O4, Into the host cell-lines. Protein expression Is driven fiom a long 
terminal repeat (LTR). The Neomydn resistance gene present In the vector allows for selection of mammalian ceOs that 
express the protein, and the ampicitlin resistance gene and C0IEI origin pennit selection and maintenance of the plasmid in 
E coli The retroviral vectors can thereafter be used for infection and generation of various cell lines using, for example, 
PC3, NIH 3T3, TsuPrI, 293 or rat-1 cells. 

Additional pSRa constructs are made that fuse an epitope tag such as tiie FLAG^ tag to tiie carboxyl-tenninus of 
109P1D4 sequences to allow detection using anti-Rag antibodies. For example, ttie FLAG™ sequence 5* GAT TAC AAG 
GATGACGACGATAAG3'(SEQIDN0: 56) is added to cloning primer at tiie 3' end of ttie ORF. AdditionalpSRa 
constructs are made to produce bott) amino-temiinal and carboxyHenmlnal GFP and myc/6X His fusion proteins of tiie full- 
length 109P1D4 proteins. 
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Additional Viral Vectors: Addtb'onat constructs are m^Je for viral-mediatBd deOvery and expression of 109P1D4. 
hTqh >flnjs titer leading to high level expression of 109P1D4 Is adiieved in viral delivery systems such as adenoviral vedors 
and herpes amplicon vectors. A 109P1D4 coding sequence or fragments fliereof are amplified by PGR and subdoned into 
the AdEasy shuttle vector (Stratagene). Recombination and virus packaging are performed according to Hie manufacturer's 
inslru(^ons to generate adenoviral vectors. Alternatively. 109P1 D4 coding sequences or firagments thereof are cloned into 
the HSV-1 vector (Imgenex) to generate herpes viral vectors. The viral vectors are hereafter used for Infoction of various 
ceo lines such as PCS, NIH 3T3. 293 or rat-1 cells. 

Regulated Expression Systems: Tocontrolexpressi(»iof109P1D4inmammananoells,codingsequenoesof 
109P1D4, or portions thereof, are cloned Into regulated mammalian expression systems such as the T-Rex System 
(invitrogen). the GeneSwitch System (Invitrogen) and the tightly-regulated Ecdysone System (Stratagene). These systenns 
allow ttie study of the temporal and concentration dependent effecte of recombinant 1 09P1 D4. These vedors are thereafter 
used to control expression of 109P1 D4 in various cell lines such as PC3, NIH 3T3, 293 or rat-1 ceDs. 

B. Baculovirus Expression Systems 

To generate recombinant 109P1D4 proteins in a baculovirus expression system, 109P1D4 ORF, or portions 
thereof, are cloned into the baculovirus transter vector pBlueBac 4.5 (Invitrogen), which provides a His-tag at the N-terminus. 
Specifically. pBlueBao109P1D4 is co-transfeded with helper plasmid pBac-N-Blue (Invitrogen) into SF9 {Spodoptera 
ftugiperda) insect cells to generate recombinant baculovirus (see Invitrogen Instruction manual for details). Baculovirus is 
then collected from cell supernatant and purified by plaque assay. 

Recombinant 109P1 D4 protein is then generated by infection of HighRve insect cells (Invitrogen) with purified 
baculovirus. Recombinant 109P1D4 protein can be detected using anti-109P1D4 or anii-His-teg antibody. 109P1D4 protein 
can be purified and used in various ceR-based assays or as Immunogen to generate polyclonal and monodonal antibodies 
specific for 109P1D4. 

Example 9: Aimaenldtv Profiles and Secondaiv Stnicture 

Rgure(s) 5A-I, Figure 6A-I. Figure 7A-1, Figure 8A-I, and Figure 9A-I depict graphically five amino add profiles of 
1 09P1 D4 variants 1 through 9, each assessment available by accessing the ProtScale website located on tiie Worid Wide 
Web at (.expasy.di/cgi-bin/protscale.pl) on the ExPasy molecular biology server. 

These profiles: Figure 5, Hydrophilicity, (Hopp T.P.. Woods K.R., 1981. Proc. Nati. Acad. Sd. U.SA 78:3824- 
3828); Figure 6, Hydropathidty. (Kyte J., DoolitUe R.F., 1982. J. Mol. Biol. 157:105-132); Figure 7, Percentage Accesabte 
Residues (Janin J., 1979 Nature 277:491-492); Figure 8. Average Rexibility, (Bhaskaran R., and Ponnuswamy P.K., 1988. 
Int J. PepL Protein Res. 32:242-255); Figure 9, Beta-turn (Deleage, G., Roux B. 1987 Protein Engineering 1:289-294); and 
optionally others available in the ^ such as on tiie ProtScale website, were used to identify antigenfc regions of each of the 
109P1D4 variant proteins. Each of the above amino add profiles of 109P1D4 variants were generated using the following 
ProtScale parameters for analysis: 1) A window size of 9; 2) 100% weight of the window edges compared to the window 
center, and. 3) amino add profite values nomnafized to Be between 0 and 1. 

Hydrophifidty (Figure 5), Hydropathid^ (Figure 6) and PencentE^e Accessibte Residues (Rgure 7) profOes were 
used to determine stretches of hydrophllic amino adds (i.e., values greats than 0.5 on the Hydrophilidty and Percentage 
Accessbfe Residues profile, and values less tiian 0.5 on the Hydropathidty profile). Sud^ regions are likely to be exposed to 
tiie aqueous environment, be present on the surface of the protein, and thus available for immune recognition, such as by 
antibodies. 

Average Re)aMty (Figure 8) and Beta-turn (Rgure 9) profiles detennine stretdies of amino adds Ci.e.. values 
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greater than 0.5 on the Beta-turn profile and the Average Rexibflity profile) that are not constrained in secondary strucbires 
such as beta sheets and alpha helices. Such regions are also more fikely to be exposed on the protein and thus accessible 
to immune recognition, such as by antibodies. 

Antigenic sequences of the 109P1D4 variant proteins Indicated. e.g., by the profiles set forth in Rgure 5. Figure 6, 
Rgure 7, Rgure 8. and/or Rgure 9 are used to prepare immunogens. either peptides or nucleic adds tfiat encode them, to 
generate therapeutic and diagnostic anli-109P1D4 antibodies. The immunogen can be any 5. 6, 7, 8. 9, 10, 1 1,12. 13, 14, 
^5, 16, 17, 18, 19, 20, 21, 22, 23, 24. 25, 30. 35. 40. 45. 50 or more than 50 contiguous amino adds, or the corresponding 
nucleic adds that encode them, from the 109P1D4 protein variants Bsted in Rgures 2 and 3. In particular, peptide 
immunogens of the invention can comprise, a peptide region of at least 5 amino adds of F^res 2 and 3 in any whole 
number increment that indudes an amino add position having a value greater than 0.5 in the Hydrophllidty profiles of Fgure 
5; a peptide region of at least 5 amino adds of Rgures 2 and 3 In any whole number increment that indudes an amino add 
position having a value less than 0.5 In fiie Hydropathiclty profile of Rgure 6 ; a peptide region of at least 5 amino adds of 
Rgures 2 and 3 in any whole number increment that Indudes an amino add position having a value greater than 0.5 in the 
Percent Accessible Residues profiles of Rgure 7; a peptide region of at least 5 amino adds of Rgures 2 and 3 in any whole 
number increment that indudes an amino add position having a value greater than 0.5 in the Average Rewbflity profiles on 
Rgure 8 ; and, a peptide region of at least 5 amino adds of Figures 2 and 3 In any whole number increment that indudes an 
amino acid position having a value greater than 0.5 In the Beta-turn profile of Figures 9 . Pepfide Immunogens of the 
invention can also comprise nudeic adds that encode any of the forgoing. 

Ail immunogens of the invention, peptide or nudeic add. can be embodied in human unit dose form, or comprised 
by a composition that indudes a phamiaceutical exdpient compatible with human physiology. 

The secondary structure of 109P1D4 protein variants, namely the predicted presence and location of alpha helices, 
extended strands, and random coils, are predicted from the primary amino add sequence using the HNN - Hierarchical 
Neural Networic method {NPS@: Nelworic Protein Sequence Analysis TIBS 2000 March Vol. 25, No 3 [2911:147-150 Combet 
C, Blandiet C, Geourjon C. and Deleage G., http://pbil.lbcp.fr/cgi-bin/npsa_automat.pl?page=npsa,nn.html). accessed from 
the Bfiasy molecular biology server located on tiie Worid Wide Web at {www.expasy.ch/tools/). This analysis for protein 
variants 1 through 9 are shown in Rgure 13A through 131 respectively. The percent of slnj(*jre for each variant comprised 
of alpha helix, extended strand, and random coil is also indicated. 

Analysis for the potenfial presence of transmembrane domains in 109P1D4 variant proteins was carried out using 
a variety of transmembrane prediction algorithms accessed from the ExPasy molecular biology server located on the Worid 
Wide Web at (www.expasy.ch/tools/). Shown graphically in figures 13J-R are the results of analyses using the TMpred 
program (top panels) and the TMHMM program (bottom panels) of 109P1D4 protein variants 1 ftrough 9 respectively. 
Analyses of the variants using other structural prediction programs are summarized in Table VI and Table L 

Example 10: Generation of 109P1D4 Polyclonal Antibodies 

Polydonal antibodies can be raised in a mammai, for example, by one or more injections of an immunizing agent 
and, if desired, an adjuvant Tyfrtcally, the Immunizing agent and/or adjuvant will be Injected in ttie mammal by multiple 
subcutaneous or Intraperitoneal injections. In addition to Immunizing with a full length 109P1D4 protein variant, computer 
algorittims are employed in design of immunogens that, based on amino add sequence analysis contain characteristics of 
being antigenic and available for recognition by tfie Immune system of the immunized host (see the Example entifled 
"/^ntigenidty Profiles and Secondary Sbiicture"), Such regions would be predicted to be hydrophilic. flexible, in beta-tum 
confbnnations, and be exposed on tiie surfece of tiie protein (see. e.g., Rgure 5, Rgure 6, Rgure 7, Rgure 8, or Rgure 9 for 
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amino acid profiles that indicalB such regions <rf 109P1D4 pro^ 

For example, recombinant bacterial fusion proteins or peptides containing hytirophiiic flexible, beta-tum regions of 
109P1D4 protein variants are used as antigens to generate polyclonal antibodies in New Zealand White rabbits or 
monoclonal anfibodies as dascnljed in the example entitled -Generation of 109P1D4 Monoclonal Antibodies (mAbs)'. For 
example, in 109P1I54 variant 1. such regions indude. but are not Rmited to. amino adds 22-3^^ 
adds 200-232, amino adds 454499. amino adds 525-537. amino adds 640-660. amino adds 834^80. and amino 'adds 
929-94Z It is usefiil to conjugate the immunizing agent to a protein known to be immunogenic in the mammal being 
immunized. Examples of such immunogenic proteins include, but are nd limited to, keyhole limpet hemocyancn (KLH) 
serum albumin, bovine Ihyrogtobulin. and soybean trypsin inhi^^^ 
and amino adds 929-942 of 109PilMvariant1weresynlhesized,co,^ugatedtoKlJi.andu^ 

rabbits. Alternatively the immunizing agent may indude all or portions of the 109P1 D4 variant proteins, an^ 
proteins thereof. For exampte. the 109P1D4 variant 1 amino add sequence can be fiised using recombinant DNA 
tedmiques to any oneof a variety of fusion protein partners that are well known in the art, sud» as glutafhione-S-transferase 
(GST) and HIS tagged tiision proteins. In 1 embodiment, amino adds 24419 of 109P1D4 variant 1 was lused to NUSa 

using recombinant tedm^ues and the pET43.1expresstonved0r. expressed, puriffed and usedto 
lusion proteins are purified ftom Induced bac^ usbig (he appropriate affinily matrix. 

Other recombinant bacterial fusfon proteins that may be emptoyed indude maltose binding protein, LacZ, 
thioredoxin. NusA. or an immunoglobunn constant region (see the sedion entitled -Produdion of 109P1D4 In Prokaryotfc 
Systems- and Cunent Protocols In l^lecular Biology. Vdume 2, Unit 16, Frederidc M. Ausubul el al. eds.. 1995; Unstey, 
P.S.. Brady, W.. Umes, M., Grosmaire, L, Damte. N.. and Ledbetter. J.(1991) J.Exp. Med. 174, 561-566). 

In addition to bacterial derived fusion proteins, mammalian expressed protein antigens are also used. Tbese 
antigens are expressed from mammalian expression vedors sudi as the Tag5 and Fo*ision vedors (see the sedion 
entitled -Production of Recombinant 109P1 D4 in Eukaryotic Systems^ and retain posttrand^^ 
glycosylations found in native protein. In one embodiment, amino adds 24-812 of 109P1D4 variant 1 was doned Into the 
Tags mammalian secrefion vedor, and expressed in 293T cells (See Rgure 20). 1110 recombinant protein Is purifted by 
mey dielate diromatography from tissue culture supematents of 293T ceils sfaWy expressing the recombinant vedor. Tbe 
purified Tags 109P1D4 proteto is ften used as immunogen. 

During the immunlzatfon protocol. It is useftil to mbc or emulsily the antigen in adjuvante that enhance the immune 
response of the host animal. Examptes of adjuvants indude. but are not limited to. complete Freund-s adjuvant (CPA) and 
MPL-TDM adjuvant (monophosphoryl UpW A, synthetic trehatese diooiynomyootete). 

In a typical protocd, rabbits are initially immunized subcuteneously wilh up to 200 typically 100-200 of 
lusion protein or peptide conjugated to KLH mUed in complete Freund's adjuvant (CPA). RabbHs are then injeded ' 
subcuteneously every Iwo weeks with upto200^g,typfcaily100-200 MS. of the immunogen in incomp^^ 

(IFA). Testbleeds are taken approximately 7-10 days foltowingeadi immunlzatfon and used to monitor the titer of the 
antiserum t^ELISA. 

To test readivity and spedfidly of immune serum, sudi as the rabbit serum derived from immunlzatfon with the 
NUSa*isfonof109P1D4variant1 protein. thefulMenglh 109P1D4 variant 1 d)NA Is doned into pCDNA 3.1 myoWs 
expression vedor (Invitrogen, see the Exampte entiHed -Produdfon of Recombinant 109P1D4 in Bikaryotfo Systems-). After 
transfedion of the constructs into 293T cells, ceH lysates are probed with the anti-109P1O4 senim to detemiine spedfto 
readivity to denatured 109P1D4 protein using the Westem blot tedinique. Probing wllh anfi-His antibody serves as a 
positive control for expression of 109P1D4 in the fransfededcells(See Figure 21). In a^^^ 
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by fluorescence microscopy, flow cytometry and immunopredpitafion against 293T and other recombinant 109P1D4* 
expressing ceDs to determine spedfic recognition of native protein. Western Mot immunoprecipitation, fltforescent 
microscopy, and flow cytometric ted^niques udng ceils that endogenously express 109P1E)4 are also c^ed out to test 
reactivity and spedfidty. 

Anti-serum from rabbits immunized with 109P1O4 variant fusion proteins, such as GST and IVIBP fusion proteins, 
are purified by depletion of antibodies reactive to the fusion partner sequence by passage over an affinity column containing 
the fii^ partner either alone or in the context of an irrelevant fusion protein. For example, antiserum derived from a NUSa- 
109P1O4 variant 1 fusion protein is first purified by passage over a column of MBP protein oovaiently coupled to AffiGel 
matrix (BioRad. Hercules, CaGf.). The antiserum Is then affinity purified by passage over a column composed of a NUSa- 
109P1D4 fusion protein covalentiy coupled to AfRgel matrix. The semm is then further purified by protein G affinity 
diromatography to isolate the IgG fraction. Sera from other His-lagged antigens and peptide immunized rabbits as well as 
fusion partner depleted sera are affinity purified by passage over a column matrix composed of the original protein 
Immunogen or free peptide. 

Example 11 : Generation of 109P1 D4 Monocl onal Antibodies (mAbs) 

In one embodiment, therapeutic mAbs to 1 09P1 D4 variants comprise those that react with epitopes specific for 
each variant protein or specific to sequences in common between the variants that would disrupt or modulate the biological 
function of the 109P1D4 variants, for example those that would disrupt the interaction with ligands and binding partners. 
Immunogens for generation of such mAbs indude those designed to encode or contain the entire 1 09P1O4 protein variant 
sequence, regions predicted to contain funclionai motifs, and regions of the 109P1134 protein variants predicted to be 
anfigenic from computer analysis of the amino add sequence (see, e.g., Rgure 5. Figure 6, Figure 7, Figure 8, or Rgure 9, 
and the Example entitled 'Antigenicity Profiles and Secondary Structure"). Immunogens indude peptides, recombinant 
bacterial proteins, and mammalian expressed Tag 5 proteins and human and murine IgG FC fusion protdns. In addifion, 
cells engineered to express high levels of a respective 109P1D4 variant, such as 293T-109P1D4 variant 1 or 300.19- 
109P1D4 variant Imurine Pre-B cells, are used to immunize mice. 

To generate mAbs to a 109P1D4 variant, mice are first immunized intraperitoneally (IP) with, typically, 10-50 ^g of 
protein immunogen or 10^ 109P1D4-expressing cells mixed in complete Freund's adjuvant iVIice are then subsequently 
immunized IP every 2-4 weeks with, typically, 10-50 ng of protein immunogen or W cells mixed in incomplete Freuntf s 
adjuvant Altemafively^MPL-TDMac^uvant is used in Immunizations. In addition to the above protein and cell-based 
Immunization strategies, a DNA^ased immunizafion protocol is employed in which a mammalian e)^iession vector 
encoding a 109P1D4 variant sequence Is used to immunize mice by direct injection of the plasmid DMA. For exampte, 
amino adds 24-812 of 109P1D4 of variant 1 1s doned Into the Tag5 mammalian secretion vector and tiie recomblnanl vector 
will then be used as immunogen. In another example the same amino adds are doned into an Fc-fusion secretion vector in 
which the 109P1 D4 variant 1 sequence is fused at the amino-terminus to an IgK leader sequence and at the carboxyl- 
terminus to the coding sequence of the human or murine IgG Fc region. This recombinant vector Is then used as 
immunogen. The plasmid Immunization protocols are used in combination with purified proteins expressed flxmt the same 
vector and with cells expressing the respecfive 109P1D4 variant 

Alternatively, mice may be immunized directly into their footpads. In this case, 10-50 pg of protein Immunogen or 
107 254P1D6B-expressing cells are injected sub-cutaneously into the footpad of each hind leg. The first immunization is 
given with Titennax (Sigma™) as an adjuvant and subsequent injections are given with Alum-gel in conjunction with CpG 
oligonudeotide sequences v\nth the exception of the final injection which is given vrith PBS. Injections are given twice weeldy 



wo 2004/098515 PCTAJS2004/0 13568 

95 

(every three to four days) for a period of 4 weeks and mice are ^icrificed 34 days after tfie lina) injedion, at vuhich point 
lymph nodes immediateiy drying from the footpad are harvested and the B<el]s are coOected for use as anfibody 
producing fusion partners. 

During the immunization protocol, test bleeds are taken 7-10 days following an injection to monitor titer and 
specificity of the Immune response. Once appropriate reactivity and specificity is obtained as determined by EUSA, Western 
blotting, immunopredpitation, fluorescence microscopy, and flow cytometric analyses, fusion and hybridoma generation Is 
then carried out wifli established procedures well known in the art (see, e.g., Hariow and l^ane, 1988). 

In one embodiment for generating 109P1D4 monockmal antibodies, a TagS anfigen of variant 1 encoding amino 
adds 14-812 is expressed in 293T cells and purified from ccmdtioned media Bafb C mice are iruflaliy immunized 
intraperitoneally with 25 ^g of the Tag5 109P1D4 variant 1 protem mbced in complete Freuntfs a^uvant Mice are 
subsequently immunized every two weeks with 25 pg of the antigen mb(ed in incompletB Freund's adjuvant for a total of 
three (mmunizafions. ELISA using the Tag5 antigen detemfwnes flie titer of serum from immunized mice. Reactivity and 
spedfidty of serum to full lengtti 109P1O4 variant 1 protein is monitored by Western blotfing, immunopredpitation and flow 
cytometry using 293T cells transfected with an expression vector encoding tiie 109P1D4 variant 1 cDNA (see e.g., tiie 
Example entifled "Production of Recombinant 109P1D4 in Higher Eukaryotic Systems" and Figure 21). (Mher recombinant 
109P1D4 variant 1-expressing cells or cells endogenously expressing 109P1D4 variant 1 are also used. Mice showing ttte 
strongest reactivity are rested and given a final injection of antigen in PBS and then sacrificed four days later. The spleens 
of ttie saoifloed mice are harvested and fused lo SP0y2 myeloma cells using standard procedures (Hariow and Lane, 1988). 
Supematants ffon\ HAT selected growtii wells are screened by ELISA. Western blot, immunopredpitation. fluorescent 
microscopy, and flow cytometry to identify 109P1D4 spedfic antibody-produdng dones. 

To generate monodonal antibodies tiiat are specific for a 1 09P1 D4 variant protein, immunogens are designed to 
encode sequences unique for each variant In one embodiment, an antigenic peptide composed of amino adds 1-29 of 
109P1D4 variant 2 is coupled to KLH to derive monodonal antibodies spedfic to 109P1D4 variant 2. In another 
embodiment, an antigenic peptide comprised of amino adds 1-23 of 1 09P1 D4 variant 6 is coupled to KLH and used as 
immunogen lo derive varaianl 6 spedfic MAbs. In anotiier example, a GST-fusion protein encoding amino adds 1001-1347 
of variant 3 is used as immunogen to generate antibodies tiiat would recognize variants 3, 4, 5, and 8, and distinguish tiiem 
fl-om variants 1, 2, 6, 7and 9. Hybridoma supematants are tiien screened on tiie respective antigen and ttien further 
screened on cells expressing ttie spedfic variant and cross-screened on cells expressing tiie ottier variants to derive variant- 
spedfic monodonal antibodies. 

The binding affinity of 109P1D4 variant specific monodonal antibodies are detemruned using standard 
technofogies. Affinity measurements cpiantify tiie strengtti of antibody to epftope binding and are used to help define whk^ 
109P1D4 variant monodonal antibodies preferred for diagnostic or ttierapeutic use, as appredated by one of skill in tiie art. 
The BIAoore system (Uppsala, Sweden) is a preferred metfiod for determining binding affinity. The BlAcore system uses 
surface plasmon resonance (SPR, Welfbrd K. 1991. Opt. Quant Qect 23:1; Morton and Myszka, 1998, Methods in 
Enzymology 295: 268) to monitor biomolecular interactions in real time. BlAcore analysis oonvenienfly generates 
assodation rate constants, dissodation rate constants, equifibrium dissodafion constants, and affinity constants. 
Alternatively, equilibrium binding analy^s of MAbs on 109P1D4-expressing cells can be used to detemiine affinity. 



Exam ple 12: HLA Class 1 and Class II Binding Assays 

HLA dass I and dass II binding assays using purified HLA molecules are perfonned in accordance wltii disdosed 
protocols (ag., POT puMcations WO 94/20127 and WO 94/03205; Sidney ef a/., Current Protocols In Immunology 18.3.1 
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(1998); Sidney, ef a/., J. Immunol 154:247 (1995); Setle. ef a/., Mo/, /mmuno/. 31:813 (1994)). Briefly, purified MHC 
molecules (5 to 500 nM) are Incubated with vsffious unlabeled pepSde inhibitors and 1-10 nM ^zsj^didsibeled probe 
peptides as described. Following Incubation, MHC-peptide complexes are separated from free peptide by gel filtration and 
the fraction of peptide bound is determined Typically. In preliminary experiments, each MHC preparation is titered in the 
presence of fixed amounts of radiolabeled peptides to detennlne the concentration of HLA molecules necessary to bind 10- 
20% of the total radioactivity. All subsequent inhibition and direct binding assays are performed using tiiese HLA 
concentrations. 

Since under these conditions pabel]<[HLA] and ICsk^[HU^. the measured ICso values ara reasonable 
appro)dmations of the true Ko vsrfues. Peptide inhibitors are typically tested at concentrations ranging firom 120 pg/ml to 1.2 
ng/knl, and are tested In two to four completely independent experiments. To allow oomparistm of the data obtained in 
different experiments, a relative binding figure is calculated for each peptide by (fividing the ICso of a positive control for 
Inhibition by the ICso for each tested peptide (typically unlabeled versions of the radiolabeled probe peptide). For database 
purposes, and inter-experiment comparisons, relative binding values are compiled. These values can subsequentiy be 
converted back Into ICso nM values by dividing the ICso nM of ttie positive controls for inhibition by the relative binding of tfie 
peptide of interest Tills method of date compilation is accurate and consistent for comparing peptides ttiat have been tested 
on different days, or wifli difterent tote of purified MHC. 

Binding assays as ouflined above may be used to analyze HIA supennotif and/or Hl^ motif-bearing peptides (see 

TabtelV). 

Exampte 13: Identification of HLA Supennotif- and Motif-Bearinq CTL Candidate Epito pes 

HLA vaccine compositions of tfie invention can include multiple epitopes. The multiple epitopes can comprise 
multipte HLA supennotife or motifs to achieve broad population coverage. This example illustrates the identification and 
conlimiation of supermotif- and motif-bearing epitopes for ttie induswn in such a vaccine composition. Calculation of 
population coverage is perfonmed using the strategy described below. 

Computer searc hes and algorithms for identification of supenriotif and/or motif-bearino epitopes 
The searches perfonned to Identify the motif-bearing peptide sequences in the Example entifled "Antigenicity 
Profiles" and Tables VIII-XXI and XXIl-XLIX employ ttie protein sequence data from the gene product of 109P1D4 set forth in 
Rgures 2 and 3, ttie specific search peptides used to generate tiie tobies are listed in Tabte VII. 

Computer searches for epitopes bearing HLA Class I or Class II supermotife or mWs are perfonned as follows. 
All translated 109P1D4 protein sequences are analyzed using a text string search software program to ktenfify potential 
peptide sequences conteining appropriate HLA binding motifs; such programs are readily produced in accordance with 
infonnation in flie art in view of known motif/supennotif disclosures. Furthermore, such calculations can be made ment^y. 

Identified A2-, A3-, and DR-supemiotif sequences are scored using polynomial algorittims to predict their capacity 
to bind to specific HLA-Class 1 or Class 11 molecules. These polynomial algoritiims account for tiie Impact of different amino 
acids at different positions, and are essentially based on ttie premise ttiat ttie overall affinity (or AG) of peptide-HLA molecule 
interactions can be approximated as a Onear polynomial function of the type: 

•AG' = aiixa2rxa3f xanJ 

where B/i is a coefRcient which represents tiie ettect of ttie presence of a given amino add at a given position (/) 
atong the sequence of a peptide of n amino adds. The crudal assumption of tills mettiod Is ttiat tiie effecte at eadi position 
are essentially Independent of each otiier fi.e., independent bmding of individual side-chains). When residue / oocura at 
position I in ttie peptide, it is assumed to contribute a constant amount jfi to ttte fifee energy of binding of ttie pepfide 
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irrespective of ttie sequence of the rest of the peplida 

The method of derivation of specific algorithm coefficients has been described in Gulukota ei al, J. Mol. BioL 
267:1258-126, 1997; (see also Sidney ei a/., Human Immunol. 45:79-93, 1996; and Southv/ood ei al, J, Immunol. 160:3363- 
3373, 1998). Briefly, for all / positions, anchor and non-anchor alike, the geometric mean of the average relative binding 
(ARB) of all peptides carrying/ is calculated relative to the remainder of the group, and used as the estimate of ji. For Class 
II peptides, if muffipie aGgnments are possible, only the highest scoring alignment is utilized, fbltowing an iterative procedure. 
To cak:ulate an algorithm score of a gh^en peptide in a test s^ the ARB values corresponding to the sequence of the pepfide 
are multipGed. if this product exceeds a chosen threshold, ttie pepfide is predated to bind. Appropriate threshdds are 
chosen as a tundion of the degree of stringency of prediction desired. 

Selection of HLA-A2 suoertype cross^acthre peptides 

Protein sequences from 109P1D4 are scanned uGBzing motif iden&ficaton software, to identify 8-, 9- 10- and 11- 
mer sequences containing the HLA^-supermotif main anchor specificity. Typically, these sequences are then scored using 
the protocol descn'bed above and the pepfides corresponding to the positive-scoring sequences are synthesized and tested 
for their capad^ to bind purified HLA-A*Q201 moleodes in vitro (HIA-A*0201 is considered a pit>to^pe A2 ^pertype 
nK)lecule). 

These peptides are ttien tested for the capacity to bind to additional A2-supertype molecules (A*0202, A*0203. 
A*0206. and A*6802). Peptides that bind to at least three of the five A2-supertype alleles tested are typically deemed A2- 
supertype mss-reacfive binders. Preferred peptides tnnd at an affinity equal to or less than 500 nM to three or more HLA- 
A2 super^ molecules. 

Selection of Ht-A-A3 supermotif-bearina epitopes 

The 109P1D4 protein sequence{s) scanned above is also examined for the presence of peptides with Bie HLA-A3- 
supermotif primary anchors. Peptides con-esponding to the HLA A3 supennotif-bearing sequences are then synthesized and 
tested for binding to HLA-A*0301 and HLA-A*1101 molecules, the molecules encoded by the two most prevalent A3- 
supertype allies. The peptides that bind at least one of the two alleles vnth binding affinities of ^500 nM, often ^ 200 nM, 
are then tested for binding cross^ctivity to the other common A3^pertype alleles (e.g., A*3101, A*3301, and A*6801) to 
identify those that can bind at least three of the five HLA-A3-supertype molecules tested. 

Selection of HLA-B7 supermotif bearing epitopes 

The 109P1D4 protein{s) scanned above is also analyzed for the presence of 8-. 9- 10-, w 1 1-mer peptides with the 
HLA-B7-supennotif. Corresponding peptides are synthesized and tested for binding to HLA-BW02. the molecule encoded 
by the most common B7-supertype allele (/.a, the prototype 87 supertype allele). Peptides binding 8^702 witii ICso of ^0 
nM are identified using standard methods. These peptides are ttien tested for binding to otiier common 67-super^ 
molecules (e.g., 8^1, 8*5101, 8*5301. and 8*5401). Peptides capable of binding to three or more of the five 87- 
super^ alleles tested are ttiereby identifted. 

Selection of A1 and A24 motif-bearino epitopes 

To further Increase population coverage, HLA-A1 and -A24 epitopes can also be incorporated into vaccine 
compositions. An an^ysls of the 109P1O4 protein can also be peribnned to identify HLA-A1- and A24-mofito)ntaining 
sequences. 
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High affinity and/or cross-reactive tending epitopes that bear other motif and/or supermotife are identified using 
analogous methodology. 

Example 14: Conflrmatfon of Immunoqenlcity 

Cross-reactive candidate CTL /^-supermotif-bearing peptides that are identified as described herein are selected 
to confinn in vitm immunogenidty. Confirmation is performed using the following methodology: 
Target Cell Lines for Cellular Screening: 

The .221A2.1 cell fine, produced by transfierring the HLA-A2.1 gene into the HLA-A. -B, -C null mutant human B- 
lymphoblastoid cell line 721.221, is used as the peptide-loaded target to measure activity of HlA-AZI-restricted CTL This 
cell line is grown in RPMI-1640 medium supplemented with antibiotics, sodium pyruvate, nonessential amino adds and 10% 
(v/v) heat inactivated FCS. Cells that express an antigen of interest, or transfectants comprising the gene encoding the 
antigen of interest, can be used as target cells to confinn the abifify of peptide-specific CTLs to recognize endogenous 
antigen. 

Primary CTL Induction Cultures: 

Generation of Dendr^c Ce//s (DC): PBMCs are thawed in RPMI with 30 iig/ml DNAse, washed twice and 
resuspended in complete medium {RPMI-1640 plus 5% AB human semm, non-essential amino adds, sodium pyruvate, L- 
glutamine and penidmn/streptomydn). The monocytes are purified by plating 10 x 10^ PBMDwell In a 6-well plate. After 2 
hours at 37'C, the non-adherent ceils are removed by gently shaking the plates and aspirating the supematants. The wells 
are washed a total of tliree times with 3 ml RPMI to remove most of the non-adherent and loosely adherent cells. Three ml of 
complete medium containing 50 ng/ml of GM-CSF and 1,000 U/ml of IL-4 are then added to eadi well. TNFa Is added to 
the DCs on day 6 at 75 ng/ml and the cells are used for CTL induction cultures on day 7. 

InduOon of CTL vm DC and Pepme: CDB-i- T-cells are Isolated by positive selection with Dynal immunomagnetic 
beads (Dynabeads® M-450) and the detacha-bead® reagent Typically about 200-250x10^ PBMC are processed to obtain 
24x106 CDS'- T-celis (enough for a 48-well plate culture). Briefly, the PBMCs are thawed in RPMI with 30Mg/mi DNAse, 
washed once with PBS containing 1% human AB serum and resuspended in PBS/1% AB serum at a concentration of 
20x108cells/ml. The magnetic beads are washed 3 times with PBS/AB serum, added to the cells (140pl beads/20x106 cells) 
and Incubated for 1 hour at 4°C with continuous mixing. The beads and cells are washed 4x with PBS/AB serum to remove 
the nonadherent cells and resuspended at lOOxW cells/ml (based on the original cell number) in PBS/AB senjm containing 
100{jl/ml defacha-bead® reagent and 30 pg/ml DNAse. The mixture is incubated for 1 hour at room temperature with 
continuous mixing. The beads are washed again with PBS/AB/DNAse fo collect the CDS-i- T-cells. The DC are collected 
and centri^ged at 1300 rpm for 5-7 minutes, washed once with PBS with 1% BSA, counted and pulsed with 40Mg/ml of 
peptide at a cell concentration of 1-2x108/ml in the presence of 3^jg/ml R^ microglobulin for 4 hours at 20"C. The DC are 
then irradiated (4,200 rads), washed 1 time with medium and counted again. 

SeHdnq up induction cultures: 0.25 ml cytokine-generated DC (at 1x10^ cells/ml) are co-cultured with 0.25ml of 
CD8+ T-cells (at 2x1 0^ cell/ml) in each well of a 48-well plate in the presence of 10 ng/ml of IL-7. Recombinant human IL-10 
Is added the next day at a final concentraticm of 10 ng/ml and rhuman IL-2 Is added 48 hours later at 10 lU/ml. 

Re^imulatton of tiie ir^udwn cultures wSh pepSdei>ulsed adherent ceffs; Seven and fourteen days after the 
primary induction, ttie cells are restimulafed with peptide-pulsed adherent cells. The PBMCs are thawed and washed twice 
with RPMI and DNAse. The cells are resuspended at 5x10^ cells/ml and In^diated at '-4200 rads. The PBMCs are plated at 
2x106 in 0.5 ml complete medium per well and incubated for 2 hours at 37X. The plates are washed twice witii RPMI by 
tapping the plate gently to remove the nonadherent cells and the adherent cells pulsed with lOpg/ml of peptide in the 
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presence of 3 pg/ml &2 microglobulin in 0.25ml RP1VII/5%AB per well for 2 hours at ZTC. Peptide solution from ea<* well is 
aspirated and the wells are washed once with RPMI. Most of the media is aspirated from the inducfion cultures (CD8+ cells) 
and brou^t to 0.5 ml with fresh media The cells are then fransferred to the weOs containing the peptidei)ulsed adherent 
cells. Twenty four hours later recombinant human IL-10 Is added at a final concentration of 10 ngAnI and recombinant 
human 11^ is added the next day and agdn 2-3 days later at 50IU/ml (Tsai ef a/.. Critic^ Reviews in immunology 
18(1-2):65-75, 1998). Seven days later, the cultures are assayed for CTL adivity in a siCr release assay. In some 
experiments the cultures are assayed for peptide-spedfic recognition in the in situ IFNy EUSA at the time of the second 
restimulation followed by assay of endogenous recognition 7 days later. After expansion, activity is measured In both assays 
for a side-by<side comparison. 

Measurement of CTL Mic acBvitv by «Cr release. 

Seven days after the second lestimulafion. qrtotoxicily is detemruned in a standard (5 hr) siCr release assay by 
assaying indhridual wells at a single E:T. PepMe-puIsed targets are prepared by Incubating the cells wth lO^m) peptide 
overnight at 37*'C. 

Adherent target ceils are removed from culture flasks with trypsin^DTA. Target ceBs are labeled with 200pCi of 
5iCr sodium chromate (Dupont. WOmington, DE) for 1 hour at 37°C, Labeled target cells are resuspended at W per ml and 
diluted 1:10 with l«62 cells at a concenfralfon of 3.3x106/ml (an NK-sensitive erythroblastoma cefl line used to reduce non- 
specific lysis). Target cells (100 pi) and eftedors (lOOpI) are plated in 96 wefl round^jottom plates and incubated for 5 hours 
at 37^. At that time, 100 pi of supernatant are collected from each well and percent lysis Is determined acoorcfang to the 
formula: 

[(cpm of the test sample- cpm of the spontaneous siCr release sample)/(cpm of the maximal s^Cr release sample- 
cpm of the spontaneous siCr release sample)] x 100. 

Maximum and spontaneous release are detenmined by incubating the labeled targete with 1% Triton X-100 and 
media alone. respecBvely. A positive culture is defined as one in which fiie specific lysis (sample- background) Is 10% or 
higher in the case of individual wells and is 15% or more at the two highest ET rattos when expanded cuRures are assayed. 

In .^flii Measurement of Human IFMv ProducHon as an In dicator of PepBde-spedfic and Endogenous Recoqnifion 

Immuton 2 plates are coated with mouse anti-human IFN^ monoclonal antibody (4 ng/ml 0.1 M NaHCOa, pH8.2) 
overnight at 4*C. The plates are washed with Ca2^ Mg2*-free PBS/0.05% Tween 20 and blocked with PBS/10% PCS for two 
hours, after whid) the CTLs (100 pl/well) and targets (100 ^il/weU) are added to each well, leaving empty wefls for the 
standards and blanks (which received media only). Tlie target ce«s, either peplide-pulsed or endogenous targete. are used 
at a concentration of IxW cefla/mi. The plates are incubated for 48 hours at 37X with 5% CQ2. 

RecomWnait human IFN-gamma is added to the standard wells starting at 400 pg or 1200pg/100 microliter/weM 
and the plate incubated ftir two hours at 37'C. The plates are washed and 100 pi of btotinylated mouse antHiuman IFN- 
gamma monodonal antibody (2 mlcrogram/ml in PBS/3%FCS/0.05% Tween 20) are added and incubated for 2 hours at 
room temperature. After washing again, 100 microliter HRP-sfreptevidin (1:4000) are added and the plates incubated for 
one hour at room temperature. The plates are then washed 6x with wash buffer. 100 microiiter/wen developing solution 
(TMB 1:1) are added, and the plates allowed to develop for 5-15 minutes. The reaction is stopped with 60 mioroOter/well 1M 
H3PO4 and read at OD450. A culture is considered posiflve If it measured at least 50 pg of IFN-gammaAwell above 
background and is twice the background level of expresston. 
CTLExpansfon. 

Those cultures that demonstrate specffic lytic activity against peptide-pulsed targets and/or tumor targete are 
expanded over a two week petM witti anti-CD3. Briefly. 5x10« CD8+ ceOs are added to a T25 flask containing the following: 
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1x106 irradiated {4,200 rad) PBhAC (autologous or allogeneic) per ml, 2x10^ irradiated (8,000 rad) EBV- transfonned cells per 
ml, and 0KT3 (anthCD3) at 30ng per ml In RPMH640 containing 10% (v^) human AB serum, non^ntial amino adds, 
sodium pyruvate, 25pM 2-mercaptoethanol, L-g!utamine and penldllin/streptomyt*!. RecomlMnant human IL2 is added 24 
hours later at a final concentration of 200IU/ml and every three days thereafter with fresh media at 50IU/ml. The ceSs are 
spytif the cell concentration exceeds IxlOe/ml and the cultures are assayed between days 13 and 15 at E:T ratios of 30, 10. 
3 and 1 :1 in the siCr release assay or at IxW/ml in the in situ IFNy assay using the same taigets as before the expansion. 

Cultures are expanded in the absence of anli-CD3* as follows. Those cultures that demonstrate spedlic lytic 
adhflty against pepMe and endogenous targets are seieded and 5x10* CDS* cells are added to a T25 flask containing the 
following: IxW autologous PBMC per ml whid) have been peptide-pulsed with 10 ^g/^nl peptide for two hours at ST'C and 
inradlated (4,200 rad); 2x105 irradiated (8,000 rad) EBV-lRBisfbrmed cefis per mi RPMi-1640 containing 10%(v/v) human AB 
serum, non-essential AA. sodium pyruvate, 25mM 2-ME, L-fllutamine and gentamldn. 

ImmunoQenidtv of A2 supermotrf-bearino pep tides 

A2'-supermoef cross-reactive binding peptides are tested in the cellular assay for the ability to induce peptide- 
spedfic CTL in nonnal individuals. In this analysis, a peptide is typically considered to be an epitope If it induces peptide- 
specific CTU In at least tndhriduals, and preferably, also recognizes the endogenously expressed peptide. 

Immunogenidfy can also be confirmed using PBMCs Isolated from patients bearing a tumor that expresses 
109P1D4. Briefly. PBMCs are isolated from patients, re-stlmulated with peptkJe-puIsed monocytes and assayed for the 
dbiBty to recognize peptide-pulsed target cells as well as transfected cells endogenously expressing the antigen. 

Evaluation of A*Q3/A11 immunooenidty 

HLA-A3 supermotif-bearing cross-reactive binding peptides are also evaluated for immunogenidty using 
methodology analogous for that used to evaluate the immunogenidfy of the HLA-A2 supermotif peptides. 
Evaluation of B7 immunoQenidtv 

Immunogenidty screening of the B7-supertype cross-reactive binding peptides Identified as set forth herein are 
oonfimfted in a manner analogous to the confirmation of A2-and A3-supemiotif-bearing peptides. 

Peptides bearing other supemiotifeAnotife. e.g.. HLA-A1, HLA-A24 etc. are also confirmed using similar 
mettiodology 

Sample 15; Implementation of the Extended Supermotif to Improve the Bindin g Capadtv of Ngthre EpKoDes by 
CrBqtfpq Analog? 

HLA mofife and supennotlfe (comprisnig primary and/or secondary residues) are useful in the identification and 
preparation of highly a^oss^Ba*re native peptides, as demonstrated herein. Moreover, the definition of HU motife and 
supermotifs also allows one to engineer highly cross^eadive epitopes by identifying residues witiiin a native peptide 
sequence which can be analoged to confer upon tiie peptide certain characteristics, e.g. greater cross-reactivity wittiin the 
group of HLA molecules that comprise a supertype, and/or greater binding affinity for some or all of 8)ose HLA motecules. 
Examples of analoging peptides to exhibit modulated binding affinity are set fortfi in this exampte. 

Analooinq at Prjmarv Anchor Residues 

Peptide engineering strategies are implemented to furtiier Increase the crossHeacflvHy of the ofMtopes. For 
example, flie m^n anchors of A2-supermotif-bearing peptides are altered, for example, to Inlroduoe a preferred L, I, V. or M 
at position 2, and I or V at tiie C-terminus. 

To analyze ttie cross-reactivity of flie analog peptides, eaA engineered analog Is initially tested for binding to the 
prototype A2 supertype allete A*0201. tiien, if A*0201 binding capadty Is maintained, for A2-supertype cross-readivity. 
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Alternatively, a peptide is confirmed as binding one or aii supertype members and then analoged to modulate 
binding affinity to any one (or more) of the supertype members to add population coverage. 

The selection of analogs for tmmunogenicify in a cellular screening analysis is typically further restricted by the 
capacity of the parent wHd type (WT) peptide to bind at least weakly, /.e., bind at an ICso of SOOOnM or less, to three of more 
A2 supertype alleles. Tlie rafionale for this requirement is that the WT peptides must be present endogaiously h suffident 
quanfity to be biologically relevant Analoged peptides have been shown to have increased immunogenidty and cross- 
reactiviiy by T cells specific for the parent epitope (see. e.g., Parkhursl et al., J. Immunol 157:2539, 1996; and Pogue et a/., 
/M. Ac^. Sa USA 9Z'8166. 1995). 

in the celhilar screen^g of these peptide analogs, it is important to conlimi that analog-spedfic CTLs are also able 
to recognize the wild-type pepfide and, when possible, target cells that endogenpusly express the epitope. 

Analoging of HLA-A3 and B7'SUDermotif-bearinQ peptides 

Analogs of HLA-A3 supermotif-bearing epitopes are generated using strategies similar to those employed in 
analoglng HLA-A2 supermotif-bearing peptides. For example, peptides binding to 3/5 of the A3-supertype molecules are 
engineered at primary anchor residues to possess a preferred residue (V. S, M, or A) at position 2. 

The analog peptides are then tested for the abifity to bind A*03 and A*11 (prototype A3 supertype alleles). Those 
peptides that demonstrate ^ 500 nM binding capacity are then confirmed as having A3-super^ cross^eacfivl^. 

Similarly to the A2- and A3- motif bearing peptides, peptides binding 3 or more 67-supertype alleles can be 
improved, where possible, to achieve increased cross-reacfive binding or greater binding affinity or binding half fife, B7 
supermotif-bearing peptides are, for example, engineered to possess a preferred residue (V, I, L, or F) at the C-tenranal 
primary anchor position, as demonstrated by Sidney et ai (J. Immunol. 1 57:3480-3490, 1 996). 

Analoging at primary anchor residues of other motif and/or supermotlf-beartng epitopes is perfonmed in a like 

manner. 

The analog peptides are then be confimned tor immunogenidty, typically in a cellular screenmg assay. Agsdn, It is 
generally important to denfH)nstrate that analog-spedfic CTLs are also able to recognize fiie wild-type peptide and, when 
possible, targets fiiat endogenously express the epitope. 

AnaloQino at Secondary Anchor Residues 

fiiloreover, HLA supennotifs are of value in engineering highly cross-reactive peptides and/or peptides that bind 
HLA molecules with increased affinity by identi^ng particular residues at secondary m\dtm positions that are associated 
with sudi properties. For example, the binding capadty of a B7 supennofif-bearing peptide with an F residue at posifibn 1 is 
analyzed. The peptide is then analoged to, for example, substitute L for F at position 1 Tlie analoged peptide Is evaluated 
for increased binding affinity, binding half life and/or increased cross-reactivity. Such a procedure kJentifies analoged 
peptides with enhanced properties. 

Engineered analogs witii suffidentiy improved binding capadty or cross-reactivity can also be tested for 
Immunogenidty In Hl..A-B7-transgenic mice, following for example, IFA Immunization or lipopepfide immunization. Analoged 
peptides are additionally tested for ttie ability to stimulate a recall response u^g PBMC from pafiente with 109P1D4- 
expressing tumors. 

Oflier analoging strategies 

Another fonn of peptide analoging, unrelated to anchor positions, involves ttie substitution of a cysteine with a- 
amino butyric add Due to its chemical nature, cysteine has ttie propensi^ to forni disulfide bridges and suffidentiy alter the 



wo 2004/098515 



102 



PCT/US2004/013568 



peptide structuraHy so as to reduce binding capacity. Substitution of a-amino butyric add for cysteine not only alleviates this 
problem, but has been shown to Improve bindng and aossblnding c^lifies in some instances (see, e.g., the review by 
Sette et a/., In: Persistent Viral Infections, Eds. R. Ahmed and I. Chen. John Wiley & Sons, England, 1999). 

Thus, by the use of single amino add substitutions, the binding properties and/or aoss^eadivity of peptide Bgands 
for HLA supertype molecules can be modulated. 

Example 16: Identification and confirmation of 109P1DA^erivAd seouencea with HLA-DR binding n^ r^frfc 

Peptide epitopes bearing an HI.A dass II supennotif or motif are kientifled and confirmed as outOned below using 

methodology similar to that described for HIA Class I peptides. 
Seledion of HLA-D R-supennotif-bearinQ epitap fls 

To Identify 109P1D4HJefTved, HLA dass II HTL epitopes, a 109P1D4 antigen is analyzed for the presence of 
sequences bearing an HLA-DR«molif or supermotif. Spedficafiy, IS^ner sequences are selected comprising a DR- 
supenmotif, comprising a 9-mer core, and three-residue N- and G-tennlnal flanking regions (15 amino adds total). 

Protocols for predicting peptide binding to OR mdecules have been developed (Southwood et a/.. J. Immunol. 
160:3363-3373, 1998). These protocds,spedfic for IndMdualDR mdecules. allow the scoring 
fBglons. Eadi protocol not only scores peptide sequences for the presence of DR^permofif primary andiors (i.e.. at 
position 1 and position 6) vinthb a 9^ner core, but additionally evaluates sequences for the presence of secondary anchors. 
Using allele-specific selection tables (see, e.g., Southwood et a/., ibid.), it has been found fliat these protocols effidentiy 
select peptide sequences witfi a high probability of binding a particular DR molecule. Additionally, it has been found that 
performing ftese protocols In tandem, spedfically those for DR1. DR4w4. and DR7, can effidentiy select DR cross-readhre 
peptides. 

The 109P1i>Werived peptides Identified above are tested for ttieir binding capadty for various common Hl^^R 
molecules. All peptides are initially tested for binding to the DR molecules in tfie primary panel: DR1 , DR4w4, and DR7. 
Peptides binding at least two of these thfee DR molecules are then tested for binding to DR2w2 pi , DR2w2 p2, DR6w19. 
and DR9 molecules in secondary assays. Finally, peptides binding atieast two of the four secondary panel DR molecules, 
and ttius cumulatively at least four of seven different DR mdecules. are screened for binding to OR4w15, DR5w11. and 
DR8w2 molecules In tertiary assays. Peptides binding at least seven of tiie ten DR mdecules comprising the primary, 
secondary, and tertiary screening assays are considered cross-reactive DR binders. 109P1D4-derived peptides found to 
bind common HIADR alleles are of particular interest 

Selectfan of DR3 motif neptid^^fi 

Because HIADR3 Is an allele that Is prevalent in Caucasian, Blade, and Hispanic populations, DR3 binding 
capacity Is a relevant criterion in ttie selection of HTL epitopes. Thus, peptides shown to be candidates may also be 
assayed for tiiefr DR3 binding capacity. However, in view of tiie binding spedfidty of the DR3 motif, peptides binding only to 
DR3 can also be considered as candidates for indusion in a vacdne fomfiulation. 

To effidentiy Identify pepti'des tfiat bind DR3, target 109P1D4 antigens are analyzed for sequences carrying one of 
the two DR3-spedfic binding motifs reported by Gelulc ef a/. (J. Immunol 1 52:5742-5748. 1994). The corresponding 
peptides are then synthesized and confinned as hawng the abitity to bind DR3 m an affinity of 1 jdVI or better. I.e., less tfian 
1 jiM, Peptides are found ttiat meet this binding criterion and quaB^ as HLA dass II high affinity binders. 

DR3 binding epitopes identified in 8iis manner are induded in vacdne compositions with DR superniotif-bearing 
peptide epitopes. 

Similarty to 8ie case of HLA dass I motif-bearing peptkies. the dass 11 motif-bearing peptides are analoged to 
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improve affinity or crossHBactivity. For example, aspartic acid at position 4 of the 9^ne^ core sequence is an optimal residue 
for DR3 binding, and substitution for that re^due often improves DR 3 binding. 



gyamplB 17: Immunoaenlcitv o f 109P1D4-derived HTL epitopes 

This example detennines immunogenic DR supennotif- and DR3 motif-bearing epitopes among those identified 
using the methodology set forth herein. 

Immunogenldly of HTL epitopes are confirmed in a manner analogous to the detennlnation of immunogenidty of 
CTL epitopes, by assessing the abiOty to stimulate HTL respcmses and/or by using apf»q)riate transgenic mouse models. 
Immunogenidty is detemrined by screening for 1.) in vto primary Induction using nomial PBMC or 2.) recall responses from 
patients who have 109P1D4-expressing tumors. 

Example 18: Calculation of phenotvolc frequendes of H U -supertypes in various ethnic backgrounds to determine 
breadth of population coverage 

This example illustrates the assessment of the breadth of populaHon coverage of a vaodne composition comprised 
of multiple epitopes comprising multiple supennotiffs and/or motife. 

In order to analyze population coverage, gene firequendes of HLA alleles are det«mined. Gene frequendes for 
each HLA aOeie are calculated from antigen or allele frequendes utillang the binomial distribuf on formulae g^1-(SCRT(1- 
af)) (see, e.g., Sidney et a/.. Human Immunol 45:79-93, 1996). To obtain overall phenotypic frequendes, cumulative gene 
frequendes are calculated, and the cumulative antigen frequendes derived by the use of the inverse formula [af^H1-Cgf)2]. 

Where frequency data is not available at the level of DNA typing, correspondence to the serologically defined 
antigen frequendes is assumed. To obtain total potential supertype population coverage no linkage disequilibrium is 
assumed, and only alldes oonfimied to belong to eadi of the supertypes are induded (minimal estimates). Estimates of total 
potential coverage achieved by Inter-lod combinations are made by adding to ttie A coverage the proportion of the non-A 
covered population that could be expeded to be covered by tiie B alleles considered (e.g.. total=A+B*(1-A)). Confinned 
members of the A3^ike supertype are A3. All. A31. A*3301, and A*6801. Although the A3-iike supertype may also include 
A34, A66. and A*7401 , these alleles were not induded in overall frequency calculations. Likewise, confinned members of 
the A2-like supertype family are A*0201. A*0202. A*0203, A*0204. A*0205, A*0206. A*0207. A*6802, and A*6901. Finally, 
tiie B7-like supertypenconfimied aflelesare: B7. B^1-03. 851. B*5301. 8*5401, 8*5501-2. 8*5601. 8*6701. and 8*7801 
(potentially also 8*1401, 8*3504-06. 8*4201. and 8*5602). 

Population coverage adiieved by combining the A2-, A3- and B7-supertypes is approwmately 86% in five major 
ethnfc groups. Coverage may be extended by Induding peptides bearing ttie A1 and A24 motifs. On average, A1 is present 
in 1 2% and A24 in 29% of tiie population across five different major etiinic groups (Caucasian, Nortii American Black, 
Chinese. Japanese, and Hispanic). Together, ttiese alleles are represented with an average frequency of 39% In these 
same ethnic populations. The total coverage across ttie major etiinidties when A1 and A24 are combined witti the coverage 
of the A2-, A3- and B7-supertype alleles is >95%. see, e.g., Table IV (G). An analogous approadi can be used to estimate 
population coverage achieved witii combinations of dass 11 motif-bearing epitopes. 

Immunogenidty studies n humans (e.g., Bertoni et a/., J. C/in. /nvest 100:503. 1997; Doolan et a/., /mmim/fy 7:97. 
1997; and Threlkeld et al., J. Immunol 159:1648. 1997) have shown that highly cross-reactive binding peptides are almost 
always recognized as epitopes. The use of highly cross-reactive binding peptides is an important selection criterion in 
Identifying candidate epitopes for Indusion in a vacdne tiiat is immunogenic in a diverse population. 

Witti a suffident number of epitopes (as disdosed herein and from the art), an average population covers is 
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predicted to be greater than 95% in each of five m^or ethnic populations. The game theory IVIonte Cailo simulation analysis, 
which is icnown in the art (see e,g„ Osborne, M.J. and Rubinstein. A. "A course in game theory" MIT Press. 1994). can be 
used to estimate what percentage of the individuals in a population comprised of the Caucasian, North American Black. 
Japanese. Chinese, and Hispanic ethnic groups would recognize the vaccine epitopes described herein. A preferred 
percentage is 90%. A more preferred percentage is 95%. 

Example 19: CTL RecognMon Of Endoaenoushf Processed Antigens After Prfmlna 

This example confinns fiiat CTL induced by native or analoged peptide epitopes identified and selected as 
described herein recognize endogenously synthesized, /.e., native antigens. 

Effector cells isolated from transgenic mice that are immunized with peptide epitopes, for example HLA'A2 
supennotif-bearing epitopes, are re-stimulated in vitro using peptide-coated stimulator cells. Six days later, effector cells are 
assayed for cytotoxicity and the cell lines that contain peptide-specific cytotoxic activity are further re-stimulated. An 
addifional sbc days later, these cell lines are tested for cytotoxic activity on ^^Cr labeled Juri(at-A2.1/K^ target cells in the 
absence or presence of peptide, and also tested on ^^Cr labeled target cells bearing the endogenously synthesized antigen, 
i.e. cells that are stably transtocted with 109P1D4 expresston vectors. 

The results demonstrate that CTL lines obt^ned from animals primed with peptide epitope recognize 
endogenously synthesized 1 09P1 D4 antigen. The choice of transgenic mouse model to be used for such an analysis 
depends upon the epitope{s) that are being evaluated. In addition to HLA-A*0201/K'» transgenic mice, several other 
transgenic mouse models including mice with human A1 1, which may also be used to evaluate A3 epitopes, and B7 alleles 
have been characterized and others (e.g., transgenic mice for HLA-A1 and A24) are being developed. HLA-DR1 and HLA- 
DR3 mouse models have also been developed, which may be used to evaluate HTL epitopes. 

Example 20: Actlvitv Of CTL4frL Conjugated Epitopes In Transgenic Mice 

This example illustrates the induction of CTLs and HTLs in transgenic mice, by use of a 109P1D4-derived CTL and 
HTL peptide vaccine compositions. The vaccine composition used herein comprise peptides to be administered to a patient 
with a 109P1D4-expnessing tumor. The peptide composition can comprise multiple CTL and/or HTL epitopes. The epitopes 
are idmitified using methodology as described herein. This example £dso Ulustretes that enhanced immunogenidty can be 
achteved by indusion of one or more HTL epitopes in a CTL vaccine composition; such a peptide composition can comprise 
an HTL epitope conjugated to a CTL e|»tope. The CTL epitope can be one that binds to mulfiple HLA family members at an 
affinity of 500 nM or less, or analogs of that epitope. The peptides may be Rpidated, If desired. 

}mmuni2ation procedures: Immunization of transgenic mice is perfonned as described (Alexander ef a/., J. 
Immunol, 159:4753-4761, 1997). Forexample,A2/K^ mice, which are transgenic for the human HLAA2.1 allele and are 
used to confinn the immunogenidty of HLA-A*0201 motif- or HLA-A2 supemnotif-bearing epitopes, and are primed 
subcutaneously (base of the tail) with a 0.1 ml of peptide in Incomplete Freund's Adjuvant, or if the peptide composition Is a 
Hpidated CTL/HTL conjugate, in DMSCVsallne, or if the peptide composition is a polypeptide, in PBS or Incomplete Freund's 
Adjuvant Seven days after priming, splenocytes obtained from these animals are restimulated with syngenic irradiated LPS- 
activated lymphoblasts coated with peptide. 

Cell lines: Target cells for peptide-specific cytotoxidty assays are Juricat cells transfiecled with the HLA-A2.1/K>> 
chimeric gepe (e.g.. Vitiello etai, J. Exp. Med. 173:1007, 1991) 

in vitro CTL ac^vation: One week after priming, spleen cells (30x1 0^ cells/flask) are co-cultured at 37''C with 
syngeneic, inadiated (3000 reds), peptide coated lymphoblasts (10x10^ cells/flask) in 10 ml of culture medium/T25 flask. 
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After six days, effector cells are harvested and assayed for cytotoxic activity. 

Assay for cytotoxic acMy: Target cells (1 .0 to 1 .SxW) are incubated at 37°C in the presence of 200 \i\ of "Cr. 
After 60 minutes, cells are washed three times and resuspended in RIO medium. Peptide ts added where required at a 
concentration of 1 pgAnl. For the assay. 10^ siCr-lat}eled target cells ana added b dif^srent concentrations of effector cells 
(final wtome of 200 pi) in U-bottom96^etl plates. After a six hour incubafion period at 3rc, a 0.1 ml aliquot of 
supernatant is removed from each well and radioactivity is determined in a Micromedic automatic gamma counter. The 
percent specific lysis is determined by the formula: percent specific release = 100 x (experimental release - spontaneous 
release)/(maximum release - spontaneous release). To fiadlitate comparison between separate CTL assays run under the 
same conditions. % ^^Cr release date Is expressed as lytic unlts/IO^ cells. One lyfic unit is arbitranly defined as the number 
of effector cells required to achieve 30% lysis of 1 0.000 target cells in a sfoc hour siCr release assay. To obtam specific fyfic 
unlt5/10s» the lyfic units/IO^ obtained in the absence of peptide is subtraded fix)m the lytic units/1 0^ obtaoied in the presence 
of peptide. For example, if 30% ^^Cr release is obtained at the effector (E): target (T) ratio o (Le., 5x1 O^efiiector cells 
for 10.000 taigete) in the absence of pept'de and 5:1 (i.e., 5x10^ effector cells tor 10,000 targete) in the presence of peptide, 
the specific lytic unite would be: I(1/50.000)-(1/500.000)] x IQb = 18 LU. 

The resulte are analyzed to assess the magnitude of the CTL responses of animals injeded with the immunogenic 
CTL7HTL conjugate vaccine preparation and are compared to the magnitude of the CTL response achieved using, for 
example, CTL epitopes as outlined above in the B^mple entitted 'Confinnation of toimunogenicity.' Analyses similar to this 
may be performed to conUnn the Inununogenidty of peptide conjugates containing multiple CTL epitopes and/or multiple HTL 
epitopes. In accordance with these procedures, it Is found that a CTL response Is Induced, and concomitantly that an HTL 
response is induoed upon administration of such composilions. 

Example 21: Selection of CTL and HTL epitopes for Inclusion in a 109P1D4-specific vaccine . 

This exampte Slustrates a procedure for selecting peptide epitopes for vaccine compositions of the invenfion. The 
peptides in the composition can be in the form of a nudeic add sequence, either single or one or more sequences (/.a, 
minigene) that encodes peptide(s), or can be singte and/or polyepitopic peptides. 

The following prindples are ublized when selecting a plurality of epitopes for induston in a vacdne composition. 
Each of the following prindples is balanced in order to make the selection. 

Epitopes are seleded which, upon administration, mimic immune responses ttiat are correlated with 109P1D4 
dearance. The number of epitopes used depends on observations of patiente who spontaneously dear 109P1D4. For 
example, if It has been observed that pattente who spontaneously dear 109P1D4*expresslng cells generate an immune 
response to at teast three (3) efritopes from 109P1D4 antigen, then at teast three epitopes should be induded Ibr HLA dass 
I. A similar rationale is used to determine HLA dass II ^)itopes. 

Epitopes are often seteded that have a binding afRnity of an ICso of 500 nM or toss for an HLA dass I mdecute, or 
for dass II, an ICso of 1000 nM or tess; or HLA Class I peptides with h^ binding scores firom flie BIMAS web dte, at URL 
bimas.dcrLnih.gov/. 

In order to achieve broad coverage of fiie vacdne through out a diverse population, suflident supennotif bearing 
peptides, or a suffident anay of allele-spedfic motif bearing peptides, are selected to give broad population coverage. In 
one embodiment, epitopes are selected to provide at least 60% populafion coverage. A h/kmte Carlo analysis, a statistical 
evaluafion known in the art can be emptoyed to assess breadth, or redundancy, of populsdfon covers^. 

When creating polyepitopic compositions, or a minigene that encodes same, it is typically dedrabte to generate the 
smallest peptide possibte that encompasses &ie epitopes of interesL The prindples employed are slmOar, if not the same, as 
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those employed when selecting a peptide comprising nested epitopes. For example, a protem sequence for the vaodne 
composition is selected because it has maximal number of epitopes contaned within ttie sequence, /.a. it has a high 
concentration of epitopes. Epitopes may be nested or overlapping (/.e., frame shifted relative to one another). For example, 
with overlapping epitopes, two 9-mer epitopes and one 10-mer epitope can be present in a 10 amino acid peptide. Each 
epitope can be exposed and bound by an HLA molecule upon administrafion of such a peptide. A multi^pitopic peptide can 
be generated synthetically, recombinanUy, or via cleavage from the native source. Alternatively, an analog can be made of 
this native sequence, whereby one or more of the epitopes comprise substitutions that alter the cross-reactivity and/or 
binding affinity properties of the polyepitopic peptide. Such a vacdne compo^Son is administered for therapeutic or 
prophylactic purposes. This embodiment provides for the possibility that an as yet undisoov^ed aspect of immune system 
processing will apply to the native nested sequence and thereby facilitate the production of therapeutic or prophylactic 
immune response-Inducing vaccine compositions. Additionally such an embodiment provides for the possibility of motif- 
bearing epitopes for an HLA makeup that is presentiy unknown. Furthemiore, this embodiment (absent the creating of any 
analogs) directs the immune response to multiple peptide sequences that are actually present in 1 09P1 D4, thus avoiding the 
need to evaluate any junctional epitopes. Lastly, the embodiment provides an economy of scale when produdng nudeic 
add vaccine compositions. Related to this embodiment computer programs can be derived in accordance with prindpies in 
the art which identify in a target sequence, the greatest number of epitopes per sequence length. 

A vaccine composition comprised of selected peptides, when administered, is safe, efficacious, and elicits an 
immune response similar in magnitude to an immune response that controls or dears cells that bear or overexpress 
109P1D4. 

Example 22: Construction of 'TOniaene" MuM-EdHodc DMA Plasmlds 

This example discusses the construdion of a minigene expression plasmtd. A4inigene plasmids may, of course, 
contain various configurations of B cell, CTL and/or HTL epitopes or epitope analogs as described herein. 

A minigene expression plasmid typically indudes multiple CTL and HTL peptide epitopes. In the present example, 
HLA-A2, -A3, -B7 supemr^otif-bearing peptide epitopes and HLA-A1 and -A24 motf-bearing peptide epitopes are used in 
conjunction with DR supemnotif-bearing epitopes and/or DR3 epitopes. HLA dass I supennotif or motif-bearing peptide 
epitopes dalved 109P1D4, are selected such that multiple supermotifs/motife are represented to ensure broad population 
coverage. Similariy, HLA dass II epitopes are selected from 109P1 04 to provide broad population coverage, Le, both HLA 
DR-1-4-7 supennotif-bearing epitopes and HLA DR-3 motif-bearing epitopes are selected for indusion in the minigene 
construct Ttie selected CTL and HTL epitopes are ^en incorporated Into a minigene for expression in an expression vector. 

Sudi a construd may additionally indude sequences that dired the HTL epitopes to the endoplasmic reticulum. 
For example, the 11 protein may be fused to one or more HTL epitopes as described in the art, wherein the CLIP sequence of 
the li protein is removed and replaced with an HiA dass II epitope sequence so that HLA dass II epitope Is directed to the 
endoplasmto reticulum, where the epitope binds to an HLA dass II molecules. 

This example illustrates the methods to be used for construcSon of a minlgene-bearing expression plasmid. Other 
expression vectors that may be used for minigene compositions are available and known to those of skOl in the art 

The minigene DMA plasmid of this example contains a consensus Kozak sequence and a consensus murine 
kappa Ig-light chain signal sequence followed by CTL and/or HTL epitopes seleded in accordance with prindpies disdosed 
herein. The sequence encodes an open reading frame fused to the Myc and His antibody epitope tag coded for by the 
pcDNA3.1 Myc-Hls vector. 

Overiapplng oligonudeotides that can, for example, average about 70 nudeotUes in length with 15 nudeotide 
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overlaps, are synthesis and HPLC-purifted. The oOgonudeofides encode the selected pepfide epitopes as well as 
appropriate linker nucleotides, Kbzak sequence, and ^al sequence. The flngd multiepHope minlgene is assembled by 
extending the overlapping oligonucleotides in three sets of reac^ons using PGR. A Peridn/Bmer 9600 PGR machine is used 
and a total of 30 cydes are perfonned using the following conditions: SS'^G for 15 sec. annealing temperature (5° below the 
lowest calculated Tm of eadi primer pair) for 30 sec, and ITO for 1 min. 

For example, a m'migene is prepared as follows. For a first PGR reaction, 5 ^ of each of two ollgonudeotides are 
annealed and extended: In an example using eight ollgonudeotides, i.e., four pairs of primers, digonudeotides 3H 
5+6, and 7+8 are combined in 100 pi reactions contEdnmg Pfu polymerase buffer (1x= 10 mM KOL, 10 mM {NH4)2S04, 20 
mM Tri&ditorlde, pH 8.75, 2 mM MgSOi, 0.1% Triton X-100, 100 ^gAnl BS^. 0.25 mM eadi dNTP, and Z5 U of Pfu 
polymerase. The fulHength cfimer products are gel-purified, and two reactions containing the product of 1+2 and 3+4, and 
the product of 5+6 and 7+8 are mixed, annealed, and extended 10 cydes. Halfofthe two reactions are then mixed, and 
5 cydes of annealing and extension earned out before flanking primers are added to amplify the foil length produd. The full- 
length product is gel-purified and doned into pGR-blunt (Invitrogen) and individual dones are screened by sequendng. 

Example 23: The Piasmid Construct and the Degree to Which It Induces Immunoqenlcity, 

The degree to which a plasmid constnict, for example a plasmld constructed in accordance with the previous 
Example, is able to induce immunogenidty is confinned hi \ntro by detemnining epitope presentation by APO following 
transduction or transfecfion of the APC with an epitope-expressing nudeic add construct Such a study determines 
"antlgenidty" and allows the use of human APG. The assay determines the ability of the epitope to be presented by the APC 
in a context that is recognized by a T cefl by quantifying the density of epitope-HLA dass I complexes on ^e cell surface. 
Quantitation can be perfonmed by directly measuring U)e amount of peptide eluted from the APG (see, e.g,, Sijts et a/., J. 
Immunol 156:683-692, 1996; Demotzef a/., Naft//e 342:682-684, 1989); or the number of peptide-HLA class i complexes 
can be estimated by measuring the amount of lysis or lymphokine release Induced by diseased or transfected target cells, 
and then defemnining the concentration of peptide necessary to obtain equivalent levels of lysis or lymphokine release (see, 
ag., Kageyama e/a/., J. Immunol. 154:567-576, 1995). 

Alternatively, immunogenidty is confimied through in vivo injections into mice and subsequent in vitro assessment 
of GTL and HTL activity, which are analyzed using cytotoxidty and prollferafaon assays, respectively, as detailed e.g., in 
Alexander ef a/.. Immunity VJ5^^'7Q^, 1994, 

For example, to confirm the capadty of a DNA mbiigene constnict containing at least one HIAA2 supennotif 
pepfMe to induce CTLs in vruo. HiA-A2.1/Kf» transgenic mfoe, for example, are Immunized Intramusculariy wHh 100 ixg of 
naked cDNA. As a means of oon^aring the level of CTLs induced by cDNA immunization, a control group of animals is also 
immunized with an actual peptkle composiiton that comprises multiple epitopes synthesized as a single potypeptkle as they 
wouM be encoded by the minlgene. 

Splenocytes from immunized animals are stimulated twice with each of flie respective composittons (peptide 
epitopes encoded in the minlgene or the polyepitopic peptide), then assayed for peptide-spedlic cytotoxic activity in a ^^Cr 
release assay. The results indicate the magnitude of the CTL response directed against the A2-restricted epitope, thus 
indicating he in vivo {nrununogenk% of the minlgene vaodne and polyepitopic vaccine. 

It is. therefore, found that the minlgene eOdts Immune responses directed toward fite HLA-A2 supemnofif peptide 
epitopes as does the polyepitopic peptide vacdne. A similar analysis is also perfonned using other HIAA3 and HLA-B7 
transgenic mouse models to assess CTL induction by HLA-A3 and HLA-B7 motif or supennotif epitopes, wfhereby it is also 
found that the minlgene elidts appropriate immune responses directed toward the provided epitopes. 
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To oonfirm the capacity of a dass il epitope-encoding minigene to induce HTLs in Vivo, DR transgenic mice, or for 
those epitopes that cross react with the appropriate mouse MHC mblecule. I-A»^estric!ed mice, for example, are immunized 
fntramuscularfy with 1 00 of plasmid DislA. As a means of comparing the level of HTLs induced by DMA immunization, a 
group of control animals Is also Immunized with an actual peptide composition emulsified in complete Freund's adjuvant 
CD4+ T cells, ie. HTLs, are purified from splenocytes of immunized animals and stimulated with each of the respective 
compositions (peptides encoded in the minigene). The HTL response is measured using a ^H-thymidine incorporation 
prolrferatiai assay, (see, e.g., Alexander et al. Immunity 1:751-761, 1994). The results indicate fte magnitude of the HTL 
response, thus demonstrating the wbo immunogenidty of the minigene. 

DIM minigenes, constructed as described in the previous Example, can ^o be confirmed as a vaccine in 
combination with a boosting agent using a prime boost protocol. The boosting agent can consist of recombinant protein 
{e.g., Bamett et a/.. A/ds Res. and Human Retroviwses 14. Supplement 3:S299-S309, 1998) or recombinant vacdnia, for 
example, expressing a minigene or DMA encoding the complete protein of interest (see. e.g., Hanke et a/,. Vaccine 16:439- 
445, 1998; Sedegah ef a/.. Proc. Natl. Acad. Sci USA 95:7648-53, 1998; Hanlce and IWcMichael, Immunol Letters 66:177- 
181. 1999; and Robinson ef a/., Nature Med. 5:526-34. 1999). 

For example, the efficacy of the DMA minigene used in a prime boost protocol is initially evaluated in transgenic 
mice, in this example. A2.1/K^ transgenic mice are immunized IM with 100 pg of a DMA minigene encoding the 
immunogenic peptides including at least one KLA-A2 supemiotif-bearing pepfide. After an incubation period (ranging from 3- 
9 weeks), the mice are boosted IP with 10^ pfu/mouse of a recombinant vaccinia virus expressing the same sequence 
encoded by the DMA minigene. Control mice are Immunized with 100 ng of DNA or recombinant vaccinia without the 
minigene sequence, or with DNA encoding tiie minigene, but without the vaccinia boost After an additional incubation 
period of two weeks, splenocytes from the mice are immediately assayed for peptide-spedfic activity in an ELiSPOT assay. 
Addifk)nally. splenocytes are stimulated in vitro with the A2Hrestricted peptide epitopes encoded in the minigene and 
recombinant vaccjnia, then assayed for peptide-spedfic acQvity in an alpha, beta and/or gamma IFN ELISA. 

It is found that the minigene utilized in a prime-boost protocol elidts greater Immune responses toward the HLA-A2 
supennotif peptides than with DNA alone. Such an analysis can also be perfonned using HLA-A1 1 or HLA-B7 transgenic 
mouse models to assess CTL Induction by HLA-A3 or HLA-B7 motif or supemiotrf epitopes. The use of prime boost 
protocols in humans Is described below in the Example entitled "Induction of CTL Responses Using a Prime Boost Protocol" 

Example 24: Peptide Compositions for Prophylactic Uses 

Vaccine compositions of the present invention can be used to prevent 109P1D4 expressfon in persons who are at 
risk for tumors that bear this anfigen. For example, a polyepitopk: peptide epitope composition (or a nudeic add comprising 
the same) containing muitipte CTL and HTL epitopes such as those selected in the above Examples, which are also selected 
to target greater than 80% of the population, Is administered to individuals at risk for a 109P1D4-assodaled tumor. 

For example, a peptide-based composition is provided as a single polypeptide that encompasses multiple 
epitopes. The vacdne is typically administered in a physidogicai solution that comprises an adjuvant sudi as Incomplete 
Freunds AcOuvanL The dose of peptide for the initial immunizaticm is from about 1 to about 50,000 ^g, generaOy 100-5,000 
pg, for a 70 kg paUent The initial administration of vacdne is followed by booster dosages at 4 weeks followed by 
evaluatton of the magnitude of the Immune response in the patient, by techniques that determine the presence of epitope- 
spedfo CTL populatfons in a PBMC sample. Additional booster doses are administered as required. The composition is 
found to be both safe and eflicadous as a prophyla)ds against 109P1D4-assodated disease. 

Memathrely. a composition typically comprising transfecting agents is used for the administration of a nudeto add- 
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based vaccine m accordance with mefhodologies known in the art and disclosed herein. 

Example 25: Polyepitopic Vaccine Compositions Derived from Native 109P1D4 Sequences 

A native 109P1 D4 poiyprotein sequence is analyzed, preferably using computer algorithms defined for each dass I 
and/or dass II supemnofif or motif, to idenfify Relatively short" regions of the polyprot^n lhal comprise multiple epitopes. The 
'relatively short" regions are preferably less in length than an entire native antigen. This reiafivefy ^ort sequence that 
contains multiple distinct or overlapping, "nested" epitopes can be used to generate a minigene construct The construct is 
engff)eered to express fhe peptide, which corresponds to ttie native protein sequence. The 'relatively shorf p^tide is 
generally less tiian 250 amino adds in length, often less than 100 amino adds In length, preferably less than 75 amino adds 
in length, and more preferably less tiian 50 amino adds in length. The protein sequence of the vacdne composition is 
selected because it has maxlnnal number of epitopes contained witiiin tiie sequence, /.e., it has a high concentration of 
epitopes. As noted herein, epitope motifs may be nested or overiapping (ta, frame shifted relative to one anotiier). For 
example, with overlapping epitopes, two 9-mer epitopes and one 10-mer epitope can be present in a 10 amino add peptide. 
Such a vaccine composition is administered for tiierapeutic or prophylactic purposes. 

The vaccine composition will Indude, for example, multiple CTL epitopes from 109P1 D4 antigen and at least one 
HTL epitope. This polyepitopic native sequence is administered eitiier as a peptide or as a nudeic add sequence which 
encodes tiie peptide. Alternatively, an analog can be made of tills native sequence, whereby one or more of tiie epitopes 
comprise substitutions tiiat alter Uie cross-reactivity and/or binding affinity properties of tiie polyepitopic peptide. 

The embodiment of tills example provides for ttie possibility Uiat an as yet undiscovered asped of bnmune system 
processing will apply to tiie native nested sequence and ttiereby fadlitate the production of tiierapeutic or prophylactic 
immune response-indudng vacdne compositions. Additionally, such an embodiment provides for ttie possibility of motif- 
bearing epitopes for an HLA makeup(s) tiiat is presentiy unknown. Furtiiennore, tills embodiment (exdudmg an analoged 
embodiment) directs tiie immune resfwnse to multiple peptide sequences tfiat are actually present in native 109P1D4, tiius 
avoiding ttie need to evaluate any junctional epitopes. Lastiy, tiie embodiment provides an economy of scale when 
produdng peptide or nudeic add vacdne compositions. 

Related to tills embodiment computer programs are available In the art which can be used to identify in a target 
sequence, the greatest number of epitopes per sequence lengtii. 

Example 26: Polyepitopic Vaccine Compositions from Multiple Antig ens 

The 1 09P1 D4 peptide epitopes of tiie present invention are used in conjunction witii epitopes from otiier target 
tumor-assodated antigens, to create a vacdne composition tiiat is useful for tiie prevention or treatment of cancer ttiat 
expresses 109P1ID4 and such otiier antigens. For example, a vacdne composition can be proi^ded as a smgle polypeptide 
tiiat Incorporates multiple epitopes from 109P1D4 as well as tumor-assodated antigens tiiat are often expressed witii a 
terget cancer assodated witii 109P1D4 expression, or can be administered as a composition comprising a cocktaB of one or 
more discrete epitopes. Alternatively, ttie vacdne can be administered as a minigene constmcl or as dendritic cefls which 
have been foaded witii ttie peptide epitopes in vto. 

Example 27: Use of peptides to evaluate an immune response 

Peptides of tiie Invention may be used to analyze an immune response for tiie presence of spedfic antibodies, 
CTL or HTL directed to 1 09P1 D4. Sudi an analysis can be perfomied in a manner described by Ogg et al., Scmnoe 
279:2103-2106, 1998. in ttiis Exampte, peptides in accordance witii tiie invention are used as a reagent for diagnostic or 
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prognostic purposes, not as an Immunogen. 

In this example highly sensitive human leukocyte antigen tetrameric complexBs (telramers") are used for a cross- 
sectional analysis of. for example. 109P1D4HLA-An)201-spedticCTL frequencies from HLAA^)201^)osltiveM 
different stages of disease or following immunization comprising a 109P1D4 peptide containing an A*0201 motif. Tetrameric 
complexes are synthesized as described (Musey ef a/.. N. Engl. J. Med. 337:1267. 1997). Briefly, purified HIA heavy chain 
(A*0201 In this example) and p2.ffllcroglobuBn are synthesized by means of a prokaryoBc expression system. The heavy 
chain is modified by deletion of the transmembrane^TtosoMc tail and COOH-temiinai addition of a sequence conyning a 
BirA enzymatic birtinylalion site. The heavy chain. p2-microglobulin. and peptide are refolded by dilution. The45^(D 
refolded product Is isolated fast protein liquid chromatography and then biotinylated l>y BirAin the presence of biotin 
(Sigma. St. Louis. Missouri), adenosine 5" triphosphate and magnesium. Streptavidln-phycoeiythrin conjugate Is added in a 
1:4 molar ratio, and the tetrameric product is concentrated to 1 mgAnL The resulting product Is leiened to as tetramer- 
phycoeryfhrin. 

For the analysis of patient blood samples, approximately one million PBMCs are centrifuged at 300g for 5 minutes 
and resuspended in 50 nl of cold phosphate^)uffered saDne. Tricolor analysis is performed with the tetramer-phycoerythrin. 
along with anti^D8-Trioolor. and anti-CD38. The PBMCs are incubated with tetramer and antibodies on ice for 30 to 60 min 
and then washed twice before fbmialddhyde fixation. Gates are applied to contain >99.m of control samples. Controls for 
the tetramers include both A*0201-negalive individuals and A*0201-posltive non-diseased donors. The percentage of ceOs 
stained with the tetramer is then detemiined by flow cytometry. The results indicate the number of cells in the PBMC sample 
that contain epifope^estricted CTLs. thereby readily indicating the extent of immune response to the 109P1D4 epitope, and 
thus the status of exposure to 109P1O4, or exposure to a vaccine that elicits a protective or therapeutic response. 

Example 28: Uaa of PepthiA Enltopaa to gvalnatn Recall Respopse^ 

The peptide epitopes of the invention are used as reagents to evaluate T ceU responses, such as acute or recall 
responses, in patients. Such an analysis may be perfonned on patients who have recovered ftom 109PlD4-associated 
disease or who have been vaccinated with a 109P1D4 vaccine. 

For example, the dass I restricted CTL response of persons who have been vaccinated may be analyzed. The 
vaccine may be any 109P1D4 vaccine. PBMC are colleded from vaccinated individuals and HLA typed. Appropriate 
peptide epitopes of the invention that, optimally, bear supennotife to provide cross-reactivity with multiple HLA supertype 
family members, are then used for analysis of samples derived from individuals who bear that HLA type. 

PBMC from vaccinated indhriduals are separated on Fiooll-Histopaque density gradients (Sigma Chendcal Co., St 
Louis, MO), washed three fimes in HBSS (GIBCO Laboratories), resuspended in RPMM640 (GIBCO Laboratories) 
supplemented with L-glutamine {2mM), penicillin (50U/ml). streptomycin (50 Mg/ml), and Hopes (lOmM) containing 10% 
heat-inactivated human AB senim (complete RPMI) and plated using microculture fomials. A synthetic pepfide comprising 
an epitope of the invention Is added at 10 ng/ml to eadi well and HBV core 128-140 epitq)e Is added at 1 pg/ini to each well 
as a source of T cell help during the first week of stimulation. 

In the microculture fomtat, 4 x 10^ PBMC are stimulated with peptide in 8 replicate cultures in 96-well round bottom 
piate in 100 of complete RPMI. On days 3 and 10, 100 \}\ of complete RPMI and 20 U/ml final concentration of rlL-2 
are added to each well. On day 7 the cultures are transferred Into a 96-weII fiat-bottom plate and restimulaled with peptide, 
rIL-2 and IQs Irradiated (3.000 rad) autologous feeder cells. The cultures are tested for cytotoxic activity on day 14. A 
positive CTL response requires two or more of the eight replicate cultures to display greater than 10% specific «Cr release, 
based on comparison with non-diseased control subjects as previously described (Rehermann, et aH. Natum Med. 
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2:1104.1108. 1996; Rehermann ef a/., J. din. Invest, 97:1655-1665. 1996; and Rehermann et at JL Ow. Invest, 98:1432- 
1440, 1W6). 

Target cell fines are autologous and allogeneic EBV4ransf6rmed B-LCL that are either purchased fiiom the 
American Sodety for Histocompatibility and Immunogenettes (ASHl. Boston. MA) or e5tat)lished liiom the poo! of patients as 
described (Guilhot. etal J. ViroL 66:2670-2678. 1992). 

Cytotoxidty assays are performed in the following manner. Target cells consist of ^ther allogeneic HLA-matched 
or autologous EBV-transformed B lymphoblastoid cell line that are incubated overnight with the synthetic peptide epitope of 
the invention at 10 ^iM, and labeled with 100 \ia of ^iCr (Amersham Corp.. Ariington Hdghts. IL) for 1 hour after which they 
are washed four times with HBSS. 

Cytolytic adtviiy is detemnlned in a standard 4-h, split well ^Cr release assay using U-botfomed 96 well plates 
containing 3.000 targets/well. Stimulated P6MC are tested at effiector/target (EIT) ratios of 20-50:1 on day 14. Percent 
cytotoxidty is determined from Hie fbnnuta: 100 x [(experimental release-spontaneous release)/maximum release- 
spontaneous release)]. Maximum release is detemiined by lysis of targets by detergent (2% Triton X-100; Sigma Chemical 
Co.. St Louis. MO). Spontaneous release is <25% of maximum release for all experiments. 

The results of such an analysis indicate the extent to which HLArrestric^ed CTL populaltons have been stimulated 
by previous exposure to 109P1D4 or a 109P1D4 vaccine. 

SImilariy. Class 11 restricted HTL responses may also be analyst. Purified P6MC are cultured in a 96-weU flat 
bottom plate at a density of 1.5x10^ cells/well and are stimulated witti 10 |ig/ml synthetic peptide of the invention, whole 
109P1D4 antigen, or PHA Cells are routinely plated in replicates of 4-6 wells for each condition. After seven days of 
culture, the medium is removed and replaced with fresh medium containing lOU/ml IL-Z Two days later, 1 ^Ci ^H-thymidine 
is added to each well and incubation is continued for an additional 18 hours. Cellular DMA is (hen harvested on glass fiber 
mats and analyzed for ^H-thymidine incorporation. Antigen-specific T cell proliferation Is calculated as the ratio of ^H- 
thymidine incorporation in ^e presence of antigen divided by tt)e ^H-tiiymidlne incorporation In the absence of antigen. 

Pxampte 29: Induction Of Spedfic CTL Response \n Humans 

A human dinical tiial for an immunogenic composition comprising CTL and HTL epitopes of tfie invention is set up 
as an IND Phase I, dose escalation study and carried out as a randomized, double-blind, piacebo-conb'olled trial. Such a 
trial is designed, for example, as follows: 

A total of about 27 individuals are enrolled and divided into 3 groups: 
. Group 1: 3 subjects are injected witii and 6 subjects are Injected witii 5 ^g of peptide composition; 

Group II: 3 subjects are injected witii placebo and 6 subjects are injected witii 50 pQ peptide composition; 

Group 111: 3 subjects are injected with placebo and 6 sublets are Injected with 500 \xg of peptide composition. 

After 4 weeks following ttie first injection, aD subjects receive a booster inooulation at tiie same dosage. 

The endpolnts measured in tiiis study rdate to ttie safety and tolerability of tiie peptide composition as well as its 
Immunogenldty. Cellular Immune responses to tfie peptide composition are an index of tiie intrinsic activity of tiiis ttie 
peptide composition, and can tiierefore be viewed as a measure of biological efticacy. The following summarize ttie dinical 
and laboratory data tiiat relate to safety and eftlcac^ endpolnts. 

Safe^ The incidence of adverse events Is monitored in tiie placebo and drug treatment group and assessed in 
tornis of degree and rever^ility. 

Ev£duation of Vaodne Efficacy: For evaluation of vacdne efticacy. subjects are bled before and after injection. 
Peripheral btood mononudear c^ls are Isolated from fresh hepariniz^ blood by RooO-Kypaque density grgdient 
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centrifugation, aliquoted in freezing media and stored frozen. Samples are assayed for CTL and HTL activity. 
The vaodne is found to be Isoth safe and efficacious. 

Example 30: Pfiase il Trials in Patients Expressing 109P1D4 

Phase 11 trials are performed to study the effect of administering (he CTL-HTL peptide composifions to patients 
having cancer that expresses 109P1D4. The main objectives of the trial are to detemilne an effective dose and regimen for 
indudng CTLs in cancer patients that express 109P1D4. to establish the safely of indudng a CTL and HTL response in 
these patients, and to see Id what extent activation of CTLs improves the clinical picture of these patients, as manifested, 
e.g., by the reduction and/or shrinking of lesions. Such a study is designed, for example, as Ibllows: 

The studies are performed in multiple centers. The trial design is an open-label, uncontrolled, dose escalation 
protocol wherein the peptide composition is administered as a single dose followed six weel^s later by a single booster shot 
of the same dose. The dosages are 50. 500 and 5,000 micrograms per injection. Drug-associated adverse effects (severity 
and reversibility) are recorded. 

There are three patient groupings. The first group is injected with 50 micrograms of the peptide composition and 
the second and third groups with 500 and 5.000 micrograms of peptide composition, respectively. The paGents within each 
group range m age from 21-65 and represent dh^erse ethnic backgrounds. All of them have a tumor that expresses 
109P1D4. ' 

Clinical manifestations or antigen-specific T-cell responses are monitored to assess the effects of administering the 
peptide composlttons. The vaccine composition is found to be both safe and efficacious in the treatment of 109P1D4- 
associated disease. 

Example 31: Induction of CTL Responses Using a Prime Boost Protocof 

A prime boost protocol similar in its underiying principle to that used to confinn the efficacy of a ONA vaccine in 

> 

transgenic mice, such as described above in the Example entitled The Plasmid Constmct and the Degree to Which It 
Induces Immunogenicity," can also be used for the administration of the vaccine to humans. Such a vaccine regimen can 
include an initial administration of, for example, naked DMA followed by a boost using recombinant vinis encoding the 
vaccine, or recombinant protein/polypeptide or a peptide mbdure administered in an adjuvant 

For example, the initial immunization may be perfonned using an expression vector, such as that constructed in 
the Example entitled ^Construction of "Minigene" Mulfi-Epltope DMA Plasmkis" In the fbnn of naked nucleic ackJ adn^istered 
IM (or SC or ID) in the amounts of 0.5-5 mg at mullipie sites. The nucleic acki (0.1 to 1000 Mg) can sdso be administered 
using a gene gun. Following an incubation period of 3-4 weeks, a booster dose Is then administered. The booster can be 
recombinant fowlpox virus administered at a dose of 5-10^ to 5x10^ pfu. An alternative recombinant vims, such as an MVA. 
canarypox, adeno\flrus, or adeno-assodated viais, can also be used for the booster, or the polyepitopic protein or a mixture 
of the peptides can be administered. For evaluatfon of vaccine efficacy, patient blood samples are obtained before 
immunization as well as at Intervals following administration of the Initial vaccine and booster doses of the vaccine. 
Peripheral blood mononuclear cells are isolated firom fresh heparinlzed blood by RcoH-Hypaque density gradient 
cenbifugatfon, aliquoted in freezing media and stored frozen. Samples are assayed for CTL and HTL acthrity. 

Analysis of the results indicates that a magnitude of response sufficient to achieve a therapeutic or protedive 
immunity against 109P1D4 is generated. 

Example 32: Admlnistiatlon of Vaccine Compositions Using Dendritic Cells (DC) 
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. Vaccines oomprising peptide epitopes of the invention can be administered using APCs. or VrofesstonaT APCs 
such as DC. In this example, pepfide-pulsed DC are administered to a patient to stimulate a CTL response in vfvo. In this 
meSiod, dendriSc cells are isolated, expanded, and pulsed with a vaccine comprising pepGde CTL and HTl epitopes of the 
invenfion. The dendritic cells are infused bade into the patient to elidt CTL ^d HTL responses in vivo. The induced CTL 
and HTL then destroy or fadlltate destruction, respectively, of the target cells that bear tiie 109P1D4 protein linom which the 
epitopes in the vacdne are derived. 

For example, a cocktail of epitope-comprising peptides is administered ex \nvo to PBMC, or isolated DC therefrom. 
A phamnaceutical to fiacilitate harvesting of DC can be used, such as Progenipoletin™ (Monsanto, St Louis, MO) or GM- 
CSF/IL-4. After pulsing the DC wiBi peptides, and prior to reinfusion into patients, the DC are washed to remove unbound 
peptides. 

As appredated dinically, and readily detennined by one of skill based on dinical outcomes, ttie number of DC 
reinfused Into the patient can vary (see, e.g., Nature Med. 4:328, 1998; Nature Med. 252, 1996 and Prostate 32:272, 1997). 
Although 2-50 x 10^ DC per patient are typically administered, larger number of DC, such as 10^ or 10^ can also be pn)\Aded. 
Such cell populations typically contain between 50*90% DC. 

In some embodiments, peptide-loaded PBMC are injected into patients wifiiout purification of ttie DC. For 
example, PBMC generated after treatment with an agent sud) as ProgenipdeSn™ are Injected into patients witiKnit 
purification of Oie DC. The toted number of PBMC ttiat are administered often ranges from 10^ to 10^<'. Generally, the cell 
doses injected into patients is based on tiie percentage of DC in ttie blood of each patient, as determined, for example, by 
immunofluorescence analysis with spedfic anti-DC antibodies. Thus, for example, if Progenipoietin™ mobilizes 2% DC in 
the peripheral blood of a given patient, and that patient is to receive 5 x 10^ DC, then \he patient will be injected witii a totsd 
of Z5 X 10^ peptide-loaded PBMC. The percent DC mobilized by an agent such as Progenipoletin'™ is typically estimated to 
be between 2-10%, but can vary as appredated by one of skill in tiie art 

Ex vivo activation of CTL/HTL responses 

Altemativety, ex v/vo CTL or HTL responses to 109P1 D4 antigens can be induced by incubating, in tissue culture, 
the patienfs, or genetic£dly compatible, CTL or HTL precursor ceils together witii a source of APC, such as DC, and 
immunogenic peptides. After an appropriate Incubation time (typically about 7-28 days), in which the precursor cells are 
activated and expanded Into effedor cells, ttie cells are infused into ttie patient, where ttiey will destroy (CTL) or fadlltate 
destruction (HTL) of ttieir spedfic target cells. Le., tumor ceils. 

Example 33: An Alternative Method of ^dentH^rlnQ and Confirming Motif-Bearinq Peptides 

Anotti^ mettiod of Identifying and confnrming motif4)earing peptides is to elute ttiem from cells bearing defined 
MHC molecules. For example, EBV transformed B c^l lines used for tissue typing have been extensively characterized to 
determine which HLA molecules tfiey express. In certain cases ttiese cells express only a single type of HLA molecule. 
These cells can be ti*ansfected witti nudeic adds tiiat express ttie antigen of interest, e.g. 109P1D4. Peptides produced by 
endogenous antigen processing of peptides produced as a result of transfection win ttien bind to HL^ molecules wittiin tiie 
ceil and be transported and displayed on ttie cell's surface. Peptides are tiien eluted from ttie HLA molecules by exposure to 
mild add conditions and ttieir amino add sequence detemvned, e.g., by mass spectra analysis (e.g., Kubo at al., J. 
Immunol 152:3913. 1994). Because ttie msjonty of peptides ttiat bind a particular HLA mofecute are motif-tead^ 
alternative modafity far obtaining ttie motiHjeaiing peptides correlated witti ttie particular HLA molecute expressed on ttie 
cell. 

Alternatively, cell fines ttiat do not express endogenous HLA molecules can be transfected witti an expr^ion 
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construct encoding a ^gle HLA aUeie. These ceDs can (hen t)e used as described, /.e., they can then be transfected with 
nud^c adds that encode 109P1D4 to isolate peptides corresponding to 109P1D4 that have been presented on the cell 
sur^ce. Peptides obtained from such an analysis wiO bear motif(s) that correspond to binding to the single HLA allele that is 
expressed in the cell. 

As appreciated by one in the art. one can perfomi a similar analysis on a cell bearing more than one HLA allele 
and subsequently determine peptides specific for each HLA allele expressed. Moreover, one of skOI would also recognize 
that means other than transfectioa such as loading with a protein antigen, can be used to provide a source of antigen to the 
cell. 

Example 34: Complementary Polynucleotides 

Sequences complementary to the 109P1D4-encoding sequences, or any parts thereof, are used to detect, 
decrease, or Inhibit expression of naturally occurring 109P1D4. Although use of oligonucleotides comprising from about 16 
to 30 base peurs is described, essentiafty the same procedure is used with smaller or with larger sequence fragments. 
Appropriate oligonucleotides are designed using, e.g., OLIQO 4.06 software (National Biosciences) and the coding sequence 
of 109P1D4. To inhibit transcription, a complementary oligonucleotide is designed from the most unique S* sequence and 
used to prevent promoter binding to the coding sequence. To inhibit translation, a complementary oligonucleotide is 
designed to prevent ribosomal binding to a 109P1D4-encoding transcript 

Example 35: Purification of Naturally-occurrino or Recombinant 109P1D4 Using 109P1D4^P6ciflc Antibodies 
Naturally occurring or recombinant 109P1D4 is substantially purified by immunoaffinity chromatography using 

antibodies specific for 109P1O4. An immunoaffini^ column Is constructed by covalentiy coupling anti<109P1D4 antibody to 

an activated chromatographic resin, such as CNBr-activated SEPHAROSE (Amersham Pharmacia Biotech). After the 

coupfing, the resin is blocked and washed accor<ting to the manufacturer's instructions. 

Media containing 109P1 D4 are passed over the immunoaffinity column, and the column is washed under 

conditions that allow the preferential absorbance of 109P1D4 (e.g., high ionic strength buffers in the presence of detergent). 

The column is eluted under conditions that disrupt antibody/1 09P1[)4 binding (e.g.. a buffer of pH 2 to pH 3. or a high 

concentration of a chaotrope, such as urea or thiocyanate Ion), and GCR.P is collected. 

Example 36: Identification of Molecules Which Interact vrfth 109P1D4 

109P1ID4, or biologically active fragments thereof, are labeled with 121 1 Bolton-Hunter reagent (See, e.g., Bolton 
ei al (1973) Blochem. J. 133:529.) Candidate molecules previously anrayed in the wells of a multi-well plate are incubated 
with the labeled 109P1D4, washed, and any weds with labeled 109P1D4 complex are assayed. Data obtained using 
different concentrations of 109P1D4 are used to calculate values for the number, affinity, and association of 109P1D4 with 
the candidate molecules. 

Example 37: In Vivo Assay for 109P1D4 Tumor Growth Promotion 

The effect of a 109P1D4 protein on tumor cell growth is evaluated in vfvo by gene overexpression in tumor-bearing 
mice. For example, SCID mice are injected subcutaneously on eadi flank with 1 x 10^ of either PC3, DU145 or 3T3 cells 
containing tkNeo empty vector or a nudeic acid sequence of the invention. At least two strategies can be used: (1) 
Constitutive expression under regulation of a promoter such as a constitutive promoter obtained from the genomes of viruses 
such as polyoma vims, fbwipox virus (UK 2,211.504 pubHshed 5 July 1989). adenovfrus (such as Adenovirus 2), bovine 
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papiOoma virus, avian sarcoma virus, cytomegalovirus, a reirovifus, hepatitis-B virus and Simian Virus 40 (SV40), or from 
heterologous mammaOan promoters, e.g., the actin promoter or an immunoglobuGn promoter, provided sudi promolKs are 
compatible with the host cell systems, and (2) Regulated expression under control of an indudble vector system, such as 
ecdysone. tet, etc., prowded such promoters are compatible with the host cell systems. Tumor volume is then monitored at 
the appearance of palpable tumors and followed over time to detennine if the cells expressing a gene of the invention grow 
at a faster rate and whether tumors of a 109P1D4 protein-expressing cells demonstrate characteristics of altered 
aggressh/^ess (e.g. enhanced metastasis, vascularization, reduced respon^eness to chemotherapeutic drugs). 

Additionally, nuce can be implanted wifli 1 x 10^ of the same cells orfhotopically to determine if a protein of the 
Invention has an effect on local growth In the prostate or on the ability of fte cells to metastesize, specifically to lungs, lymph 
nodes, and bone marrow. 

The assay is also useful to detennine the inhibitory effed of candidate therapeutic compositions, such as for 
exampte, 109P1D4 protein-related intrabodies, 109P1D4 gene-related antisense molecules and ribo^^es. 

Examote 38: 109P1D4 Monod ona! Antrbody-mediatcd Inhibition of Tumors In Vm 

The significant esqiression of 1 09P1D4 proteins In the cancer tissues of Table I and ite restrtotive expression in 
nornisd tissues, together with its expected cell surface expresston, makes 109P1D4 proteins excellent targete tor antibody 
therapy. Similarly, 109P1D4 proteins are a target for T cell-based Immunotherapy. TTius, for 109P1D4 genes expressed, 
e.g., in prostate cancer, the therapeutic efficacy of an6-1 09P1 D4 protein mAbs in human prostete cancer xenograft mouse 
models is evaluated by using androgen-independent LAPC4 and LAPC-9 xenografte (Craft, N,. et a/.,. Cancer Res, 1999. 
59(19): p. 503M) and the androgen Independent recombinant cell Bne PC3^ 109P1D4 (see, e.g., Kaighn. M.E., ef a/., 
Invest Urol, 1979. 17(1): p. 16-23); analogous models are used for other cancers. 

Antibody efficacy on tumor growth and metastasis formation is studied, e.g., in a mouse orthotofnc prostete cancer 
xenograft models and mouse kidney xenograft models. The antibodies can be unconjugated, as discussed in this Example, 
or can be conjugated to a therapeutic modality, as appredated in the art Anti-109P1D4 protdn mAbs inhibit fomiation of 
both the androgen-dependent l-APC-9 and androgen-independent PC3-1 09P1 D4 protein tumor xenografts, Anti-1 09P1 D4 
protein mAbs also retard the growth of established orthotopic tumors and prolonged survival of tumor-bearing mice. These 
resutts Indicate the utility of antl-109P1 04 protein mAbs in the treatment of local and advanced steges of prostate cancer. 
(See, e.g„ (Saflran, D., et al., PNAS 10:1073-1078 or World Wkie Web URL ww.pna5.org/cgl/doi/10.1073/i)nas.051624698). 

Administration of the anti-109P1D4 protein mAbs toad to reterdalion of established orthotopic tumor growtti and 
inhibition of metestesis to distant sites, resulting In a significant prolongation in the survival of tumor4)earing mice. These 
studies indicate that proteins of the invention are attractive targets for tmmunottierapy and demonstrate tfte &ierapeutic 
potential of anti-109P1D4 protein mAbs for the treatment of local and metastetic cancer. This example demonstrates that 
unconjugated 109P1 D4 protein-related monoclonal antibodies are eftective to inhibit the grow^ of human prostete tumor 
xenografte and human kidney xenografts grown In SCID mice; accordingly a combination of such efficacious monoclonal 
antibodies Is also effective. 

Tumor Inhibition using multiple unconjugated mAbs 

l\9aterials and Methods 

1Q9P1D4 Protein-related Monodonal Antibodies: 

Monodonal antibodies are raised against protons of tiie invention as described in the Example enfitied 
"Generation of 109P1D4 Monoclonal Antibodies', The antibodies are diaract^ized by EUSA, Western blot. FACS, and 
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immunopredpitafion for their capacity to bind to the respective protein of the invenBoa Epitope mapping data for, e.g., the 
anti-109P1D4 protein mAbs, as determined by ELiSA and Western analysis, indicate that the antibodies recognize epitopes 
on the respecfive 1 09P1 D4 protein, tmmunohistochemical analysis of prostate cancer tissues and cells with these 
antibodies is perfonned. 

The monoclonal antibodies are purified from ascites or hybridoma tissue culture supematants by Protein-G 
Sepharose chromatography, dialyzed against PBS, filter steriFized. and stored at -20'*C. Protein determinations are 
performed by a Bradford assay (Bio-Rad, Hercules, CA). A therapeufic monoclonal anfibody or a cocktsul comprising a 
mbdure of individual monoclonal antibodies is prepared and used for the treatment of mice receiving subcuteneous or 
orthotopic injections of LAPC-9 prostate tumor xenografts. 

Cancer Xenografts and Cell Unes 

The LAPC-9 xenograft, which expresses a wild-type androgen receptor and produces prostate^pedfic antigen 
(PSA), is passaged in 6- to 8-week-old male ICR-severe combined immunodefident (SCID) mice (Taoonic Farms) by sx. 
trocar implant (Craft, N., ef a/., supra). The prostete cardnoma ceV line PC3 (American Type Culture Colledion) Is 
maintained in RPMI supplemented with L-glutamine and 10% FBS. 

Reoombinant PCS and 3T3- cell populations expressing a protein of the invention are generated by retroviral gene 
transfisr as described in Hubert R.S., et al.. STEAP: a prostate-specific celi-surface antigen highly expressed in human 
prostate tumors. Proc Natl Acad Sd U S A, 1999. 96(25): p. 14523-8. Anti-protein of ttie invention staining is detected by 
using an FITC-conjugated goat anti-mouse antibody (Southern Biotechnology Associates) followed by analysis on a Coulter 
Epics-XL flow cytometer. 

Xenograft Mouse Models. 

Subcutaneous (s.g.) tumors are generated by injection of 1 x 10 ^ i^C-9, PCS, reoombinant PCS-protein of tiie 
invention, 3TS or recombinant STS-protein of the Invention cells mixed at a 1:1 dilution with Matrigel (Collaborative Research) 
In Uie right flanic of male SCID mice. To test antibody efficacy on tumor formation, i.p. antibody injections are started on tfie 
same day as tumor-cell injections. As a control, mice are Injected witti either purified mouse IgG (ICN) or PBS; or a purlfted 
monoclonal antibody tiiat recognizes an irrelevant antigen not expressed in human cells. In preliminary studies, no 
difference is found between mouse IgG or PBS on tumor growfli. Tumor sizes are determined by vernier caliper 
measurements, and ttie tumor volume is calculated as lengtti x widtti x height Mice wifli s.c. tumors greater tfian 1 .5 cm in 
diameter are sacrificed. PSA levels are determined by using a PSA ELISA kit (Anogen,Mississauga,Ontarto). Circulating 
fevels of, e.g., anti-109P1D4 protein mAbs are determined by a capture ELISA kit (Bettiyl Laboratories, Montgomery, TX). 
(See, e.g., Saffran, D., et al., PNAS 10:1073-1078 or www.pnas.org/cgi/ dol/10.1 073/pnas.051624698) 

Orthotopic injections are perfonned under anesthesia by using ketamine/kylazine. For prostate orthotopic studies, 
an indsion is made tiirough tiie abdominal muscles to expose tiie bladder and seminal vesides, which tiien are delivered 
tfirough tiie indsion to expose the dorsal prostate. LAPC-9 or PCS cells (5 x 10^ ) mixed wiUi Matiigel are injected into each 
dorsel tobe In a 10-^1 volume. To monitor tumor growtit, mice are bled on a weekly basis for determination of PSA tevels. 
The mice are segregated Into groups for ttie appropriate ta-eatments, witti anti-protein of tiie invention or control mAbs being 
Injected Ip. 

Anti-109P1D4 Protein mAbs Inhibit Growth of Respective 109P1D4 Protein-Expressina Xenooraft-Cancer Tumors 
The effect of anti-109P1D4 protein mAbs on tumor fomiation is tested by using LAPC-9 and recombinant PCS- 
protein of ttie invention orttiotopic models. As compared witii tiie s.c. tumor model, tiie orthotopk? model, which requires 
injection of tumor cells direcOy in tiie mouse prostete or kidney, respectively, results in a local tumor growtti, development of 
metastasis in distal deterioration of mouse healSi, and subsequent deatti (Saffran, D., et al., PNAS supra; Fu, X., et al.. 
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Inl J Cancer, 1992. 52(6): p. 987-90; Kubota. T., J Cell Biochem, 1994. 56(1): p. 4-8). The features make the orthotopic 
model more representative of human disease progres^on and allowed us to follow the Iherapeufic effect of mAbs on 
cfinically relevant end pointe. 

Accordingly, tumor cells are injected into the mouse prostate or kidney, and 2 days later, the mice are segregated 
into two groups and treated with either, a) 200-500yg. of anti-109P1D4 protein Ab. or b) PBS three times per week tor two to 
five weeks. 

A major advantage of the orthotopic prostate-cancer model is the abil'ity to study Hie devetopment of metastases. 
Formafion of metastasis In mice bearing established orthotofNC tomors is studied by IHC an^is on lung sections using an 
antibody against a prostat&^pedfic cdksurface protein STEAP expressed at high levels in LAPC-9 xenografts (Hubert R.S., 
ef a/.. Pioc Naa Acad Sd U S A, 1999. 96(25): p. 1452M). 

Mice bearing established ortiiotopic LAPC-9 or recombinant PC3-109P1D4 protein tumors are administered 
iOOOMg injections of either anti-109P1D4 protein mAbs or PBS over a 4-week period. Mfee in both groups are allowed to 
establish a high tumor burden (PSA levels greater than 300 ng/ml for IAPC-9). to ensure a high frequency of metastasis 
tomiatlon in mouse lungs. Mice then are killed and their prostate and lungs are analyzed for the presence of tumor cells by 
IHC analysis. 

These studies demonstrate a broad anfi-tumor eWcaq of anti-109P1D4 protein antibodies on Initlatton and 
progression of prostate cancer in xenograft mouse models. Antl-1 09P1 D4 protein antibodies inhibit tomor formation of both 
androgen-Kiependent and androgen-independent tumors, retard the growth of already established tumors, and prolong the 
survival of treated mice. Moreover, anti-109P1 D4 protein mAbs demonstrate a dramatic inhibitory effect on the spread of 
local prostate tumor to distal sites, even in the presence of a large tumor burden. Thus, anti-109P1D4 protein mAbs are 
efficacious on mafor cfinically relevant end points (tumor growth), prolongation of survival, and hesdth. 

Exampte39: Therapeutic and Di agnostic use of Anti>109P1D4 Antibodies InHuman^. 

Anli-109P1D4 monoclonal antibodies are safely and effectively used for diagnostic, prophylactic, prognostic and/or 
therapeutic purposes In humans. Western blot and immunohistodiemical analysis of cancer tissues and cancer xenografts 
with anti-l 09P1 D4 mAb show strong extensive staining in carcinoma but significantiy lower or undetectable levels in nonfnal 
tissues. Detection of 1 09P1 D4 In carcinoma and in metastatic disease demonstrates the usefulness of the mAb as a 
cfiagnostic and/or prognostic indk^ator. An1i-109P1D4 antibodies are therefore used in diagnostic applications sudi as 
Immunohlstochemistry of kidney biopsy specimens to detect cancer from suspect patiente. 

As determined by flow cytometry, anti-109P104 mAb specifically binds to carcinoma cells. Thus, anti-109P1D4 
antibodies are used in diagnostic whole body imaging applications, such as radioimmunoscintigraphy and 
radioimmunotherapy, (see, e.g.. Potamianos S., el al. Anticancer Res 20(2A):925-948 (2000)) for the detection of locaflzed 
and metastatic cancers that exhibit expression of 109P1D4. Shedding or retease of an extracellular doman of 109P1D4 into 
the extracellular milieu, such as tiiat seen for alkaline phosphodiesterase BIO (Meerson, N. R, Hepatology 27:563-588 
(1998)), allows diagnostic detection of 109P1D4 by anti-109P1D4 antibodies in serum and/or urine samples ftom susped 
patiente. 

Anti-109P1 04 antibodies that specifically bind 109P1D4 are used in therapeutic appficafions for the treatment of 
cancers that express 109P1 D4. Anti-109P1D4 antibodies are used as an unconjugated modality and as conjugated fonn in 
which the antibodies are attached to one of various tiierapeutic or Imaging modalities well known in the art, such as a 
prodrugs, enzymes or radioisotopes. In preclinical studies, unconjugated and conjugated anti-109P1D4 antibodies are 
tested for efficacy of tumor prevention and growtii inhibition in tiie SCID mouse cancer xenograft models, e.g.. Iddney cancer 
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modds AGS-K3 and AGS^6, (see. e.g., the Example enfilled '109P1D4 Monoclonal Antibody^mediated Inhibition of 
Bladder and Lung Tumors In Vh/oy Either conjugated and unconjugated anti-109P1D4 antibodies are used as a therapeutic 
modaKty in human clinical trials either alone or in combination with other treatments as described in following Examples. 

Example 40: Human Clinicai Trials for the Treatment and Diagnosis of Human Carcinomas through use of Human 

Anybodies are used in accordance with the present Invention which recognize an epitope on 109P1 D4, and are 
used bi the treatment of certain tumors such as those listed in Table 1. Based upon a number of factors, including 109P1 D4 
expression levels, tumors such as those listed in Table I are presently prefen-ed indications. In connection w^th each of these 
Indications, three clinical approaches are successfully pursued. 

I. ) AcfjuncUve therapy: In adjunctive therapy, patients are treated with anti-109P1D4 antibodies in 
combination with a chemolherapeutic or antineoplastic agent and/or radiation therapy. Primary cancer targets, such as 
those listed in Table f. are treated under standard protocols by the addition anti-1 0dP1D4 antibodies to standard first and 
^second line therapy. Protocol designs address effectiveness as assessed by reduction in tumor mass as well as the ability to 
reduce usual doses of standard chemotherapy. These dosage reductions allow additional and/or prolonged therapy by 
redudng dose-related toxicity of the chemotherapeutic agent Anti'109P1D4 antibodies are utilized in several adjunctive 
dinical trials in combination with the ciiemotherapeutic or antineoplastic agents adriamycin (advanced prostrate carcinoma), 
dsplatin (advanced head and neck and lung carcinomas), taxol (breast cancer), and doxorubicin (preclinical). 

II. ) Monotherapy: In connection with the use of the anti-109P1D4 antibodies in monotherapy of tumors, the 
antibodies are administered to patients without a chemotherapeutic or antineoplastic agent In one embodiment. 
monoSierapy is oonducted clinically In end stage cancer patients with extensive metastatic disease. Patients show some 
disease stabiiizallon. Trials demonstrate an effect 6i refractory patients with cancerous tumors. 

III. ) Imaging Agent Through binding a radionuclide (e.g., iodine or yttrium (M^i^ yso^ to anti-109P1D4 
antibodies, the radiolabeled antibodies are utilized as a diagnostic and/or imaging agent In such a role, tiie labeled 
antibodies localize to both solid tumors, as well as, metastatic lesions of cells expressing 109P1D4. In connection with the 
use of the anti-109P1D4 antibodies as imaging agents, the antibodies are used as an adjunct to surgical treatment of solid 
tumors, as both a pre-surglcal screen as welt as a post-operative follow-up to detemnine what tumor remains and/or returns. 
In one embodiment a (^^^ ln)-109P1D4 antibody is used as an Imaging agent in a Phase I human clinical trial in patients 
having a carcinoma thai expresses 109P1D4 (by analogy see, e.g.. IDivgi ef a/. J. NafU Cancer Inst. 83:97-104 (1991)). 
Patients are followed witii standard anterior and posterior gamma camera. The results indicate that primary lesions and 
metastatic lesions are identified. 

Dose and Route of Administration 

As appreciated by those of ordinary skill in tfie art, dosing considerations can be determined tiirough comparison 
with the analogous products that are in tiie dinia Thus, anti-109P1D4 antibodies can be administered witt) doses In the 
range of 5 to 400 mg/m ^ , with ttie lower doses used. e.g.. in connection witti safety studies. The affinity of anti-1 09P1 D4 
antibodies relative to tiie affinity of a known antibody for its target is one parameter used by those of skill In the art for 
detemilning analogous dose regimens. Furtiier, anti-109P1D4 antibodies tiiat are fully human antibodies, as compared to 
the chimeric antibody, have slower dearance; accord^m^y, dosing in patients witii sudi fully human anti-109P1D4 antibodies 
can be lower, pertiaps in ttie range of 60 to 300 mg/m^ , and still remain efficadous. Dosing in mg/m2 , as opposed to the 
conventional measurement of dose in mg/kg. is a measurement based on surface area and is a convenient dosing 
measurement that is designed to include patients of all sizes from infants to adults. 
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Three distinct deGvery approaches are useful for delivery of anfi*109P1D4 antibodies. ConvenSonai intravenous 
delivery is one standard deHvery technique for nnany tuntors. However, in connedion with tuntors in the peritonea! cavity, 
such as tumors of the ovaries, t»Iiary duct, other ducts, and the lilce, fntraperttonead administration may prove favorable for 
obtaining high dose of antibody at the tumor and to also minimize antibody clearance. In a similar manner, certan sofid 
tumors possess vasculature that is appropriate for regional perfusion. Regional perfusion allows for a high dose of antibody 
at the site of a tumor and minimizes short tenn clearance of the antibody. 

Clinical DeveloDment Plan (CDP\ 

Overview: The CDP follov^ and develops treatments of anti-109P1O4 antibodies in connedkm with acQunctive 
0ierapy. monotiierapy, and as an Imaging agent Trials Initially demonstrate safety and thereafter confirm efficacy In repeat 
doses. TraDs are open labd comparing standard chemotherapy witii standanJ tiierapy plus anti-109P1D4 antibodies. As vwll 
be appreciated, one oileria that can be utilized in oonnec^n witii enrollment of patients is 109P1D4 expression levels in 
their tumors as determined by biopsy. 

As witti any protein or antibaJy infiision-based therapeutic, safety concerns are related primarily to (i) cytokine 
release syndrome, i.e., hypotension, fever, shaking, c^iils; (ii) tiie development ofm\ immunogenic response fo the matertal 
(i.e., development of human antibodies by the patient to tiie antibody tiierapeutic, or HAHA re^nse); and. (Si) toxicity to 
normal cells that express 10^104. Standard tests and fbllowmp are utilized to monitor each of these safety concerns. 
Anti-109P1D4 antibodies are found to be safe upon human administration. 

Example 41: Human Clinical Trial Adjunctive Th eranv with Human Anti-109P1D4 Antibody and Chemotherapeutic 
Ag ent 

A phase I human ciinical trial is initiated to assess flie safety of she Intravenous doses of a human anti^109P1 D4 
antibody in connection with ttie treatment of a solid tumor, e.g., a cancer of a tissue listed in Tabte I. In the study, the safety 
of single doses of anti-109P1D4 antibodies when utilized as an adjunctive therapy to an antineoplastic or chemotherapeutic 
agent as defined herein, such as, wittiout limitation: dsplatin, topotecan, doxombidn, adrlamydn, taxol, or the like, is 
assessed. The trial design indudes delivery of six single doses of an anti-109P1D4 antibody witt) dosage of antibody 
escalating from approximately about 25 mg/m ^ to about 275 mg/m ^over \he course of tiie treahDenl in accordance wtii tiie 
following schedule: 

DayO Day7 Day14 Day21 Day28 Day35 

mAbDose 25 75 125 175 225 275 

mg/m 2 mg/m^ mg/m 2 mg/m^ mg/m^ mg/m 2 
Chemotiierapy + + + + + + 
(standard dose) 

Patients are ctosely followed for one-week foltowlng each administration of antibody and chemotherapy. In 
particular, patients are assessed for tiie safety concerns mentioned above: (i) cytokine release syndrome, i.e., hypotension, 
fever, shaking, chiils; (Ii) ttie development of an immunogenic response to tfie material fi.e., development of human 
antibodies by tiie patient to tiie human antibody tiierapeutic, or HAHA response); and. (lii) toxidty to nomia! cells tiiat 
express 109P1D4. Standard tests and follow-up are utifized to monitor eadi of ttiese safety concerns. Patients are also 
assessed for clinical outcome, and particularty reduce in tumor mass as evid^ced by MR! or ottier imaging. 
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The anfl-109P1 D4 antibodies are demonstrated to be satis and efiicacious, Phase II (rials conlinn the efficacy and 
refine optimum dosing. 

Example 42; Human Clinical Trial; Monrfhera nv wHh H,u,n m A iti-109P1D4 Antihodv 

Anti-109P1D4 antibodies are safe In connection vritli the aboveHfiscussed adjunctive trid, a Phase II human 
clinical trial confirms Ifie efficacy and opSmum dosing for monotherapy. Such trial Is accomplished, and entails the same 
safety and outeome analyses, to tlie above^escribed adjunctive trial with the exception being that patients do notreceh« 
chemotherapy concunentiy with the receipt of doses of anti-109P1D4 aitibodies. 

faamffte 43; Human Clinical Trial; DiaonosHe I m adlng wH ^i /\ nfrl09Pim AHtthnHy 

Once again, as the adjunctive therapy discussed above Is safe within the safety criteria discussed above, a human 
clinical trial is conducted concerning the use of anfi-109P1D4 antfbodies as a diagnostic imaging agent The protocol Is 
designed in a substantially similar manner to those described In the art, such as in DIvgi ef al. J. NaO. Cancer InsL 83:97-104 
(1991). The antibodies are found to be both safe and efficacious when used as a diagnostic modality. 

Bramnla 44: 109PlD4Funi:Hiinal AeMy e 

I. Phosphoryla tion of 109P1D4 on tyrosine raiiidn es 

One hallmartt of the cancer cett phenotype is the active signal transduction of sur^ bound receptor motecules, 
such as the EGF receptor, through tyrosine phosphorylation of their cytoplasmic domains and their subsequent interaction 
with cytosolic signaflng molecules. To address the possibility that 109P1D4 is phosphorylated on Its cytoplamsic tyrosine 
residues, 293T cells were fransfected with the 109P1D4 gene in an expression plasmid such that the 109P1D4 gene was 
fused with a MycWis fag, and were then stimulated with pervanadate (a 1:1 mixture of Na3V04 and HzOi). After 
sohiWrization of the cells In Triton X-100. the 109P1D4 protein was Immunopredpiteted with anti-Hls polyclonal antibody 
(pAb). subjected to SDS4»AGE and Western blotted with antii)hospholyrosine. Equivalent immunopredpitetes were 
Western blotted with anti^is antibody. In Rgure 22, 109P1D4 exhibits tyrosine phosphorylation only upon call treatment 
with pervanadate and not without treatment This suggests that pervanadate, which inhibits Intracellular protein tyrosine 
phosphatases (PTPs). allows the accumulation of phosphotyrosine (tyrosine kinase activity) on 109P1D4. Further, a large 
amount of the 109P1 D4 protein is sequestered into the insolubte fraction upon pen/anadate activation, suggesting its 
assodalfon with cytosketetal components. Similar effects of partial insolubiTity in Triton X-1 00 have been observed for 
cadherins. proteins that are related to jMotocadherins based on homology of their exIraceOular dom^ns. Cadherins are 
known to Interact with cytosltetetei proteins induding acfin, which ate not readily sdubte In the deteisent condlGons used in 
this study. Together, these date indicate that 109P1D4 is a surface receptor with the capacity to be phosphorylated on 
tyrosine and to bind to signaling molecules that possess SH2 or PTB binding domains, including but not Bmited to, 
phospholipase-Cyl . Grb2, She. Crk. PI-3-kinase p85 subunlt rasGAP, Src^amily kinases and abl-famlly kinases. Such 
interactions are Importent for downstream signaling through 109P1D4, teading to changes in adhesion, proliferation, 
migration or elaboration of secreted factors. In addition. 109P1D4 protein interacts with cytosketetal components such as 
acfin that fecintetes ite cell adhesfon functions. These phenotypes are enhanced in 109P1D4 expressing tumor ceils and 
conMbute to their Increased capacity to metastasize and grow in vivo. 

Thus, when 109P1D4 plays a rote in cell signaling and phosphorylatkm, it is used as a target for diagnostic, 
prognostic preventative andAn- therapeutic purposes. 



ExamPle45: 109P1D4RNAInfBrfBrBn«^(RH^D 
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RNA interference (RNAi) technology is !m(^emented to a variety of cell assays relevant to (mcology. RNAi is a 
post-transcripfional gene silendng mechanism ai^vated by double-stranded RNA (dsRNA). RNAi induces spedfic mRNA 
degradafion leading to changes in protein expression and subsequently in gene function. In mammalian ceils, Biese dsRNAs 
called short interfering RNA (siRNA) have the comed com|X)sition to activate fiie RN^ pathway targeting for degradation, 
spedficaily some mRNAs. See, Elbashir S.M., et al, Duplexes of 21-nudeo6de RNAs Mediate RNA interference in 
Cultured Mammalian Cells. Nature 411(6836):494^ (2001). Thus, RNAi technology Is used successfully In mammalian cells 
to silence targeted genes. 

Loss of ceD proliferation control is a hallmaric of cancerous cells; thus, assessing the rde of 109P1D4 in cell 
survival/prollferalion assays is relevant Aooordingly, RNAi was used to investigate the fundion of the 109P1D4 antigen. To 
generate silRNA for 109P1 D4, algorithms were used that predict ofigonudeotides that exhibit the critical molecular 
parameters (G:C content, melting temperature, etc.) and have the ability to significantly reduce the expression levels of the 
109P1D4 protein vjhen introduced into cefls. Accordingly, three targeted sequences for the 109P1D4 siRNA are: 5' 
AAGAGGATACTGGTGAGATCT 3^ (SEQ ID NO: 57){oligo 109P1D4.a). 6' AAGAGCAATGGTGCTGGTAAA 3' (SEQ ID 
Na 58)(oligo109P1D4.c).and5*AACACCAGAA6GAGACAAGAT3'(SEQIDNa 59){oligo 109P1D4.d). In accordance 
with ttiis Example, 109P1D4 siRNA compositions are used that comprise siRNA (double stranded, short interfering RNA) that 
correspond to the nucleic add ORF sequence of the 1 09P1 D4 protein or subsequences thereof. Thus, sIRNA 
subsequences are used In this manner are generally 5, 6, 7, 8, 9. 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22. 23, 24, 
25, 26, 27, 28. 29. 30,31 , 32, 33, 34, 35 or more than 35 contiguous RNA nudeotides in length. These siRNA sequences 
are complementary and non-<x)mplementary to at least a portion of tfie mRNA coding sequence. In a preferred embodiment, 
the subsequences are 19-25 nudeotides in lengtii, most preferably 21-23 nudeotides In lengtti. In preferred embodiments, 
these siRNA achieve knockdown of 109P1D4 antigen in cells expres^g the protein and have functional efiieds as described 
betow. 

The selected aRNAs {109P1D4.a. 109P1D4.C, 109P1D4.d oligos) were tested in LNCaP cells in tiie ^H-thymidine 
incorporation assay (measures cellular proliferation). Moreover, the oilgonudeotides achieved knockdown of 109P1O4 
antigen in cells expressing tiie protein and had functional effects as described below using ttie following protocols. 

Mammalian siRNA transfections: T he day before siRNA transfection, ttie different cell fines were plated in 
media (RPM1 1640 witti 10% FBS w/o antibiotics) at 2x10^ cells/Well in 80 m (96 weti plate fwmaf) for the proliferation assay. 
In parallel with the 109P1D4 spedfic siRNA oligo, tiie following sequences were induded in every experiment as controls: a) 
Mode transfected cells with Upofectamine 2000 (Invitrogen. Carisbad. CA) and annealing buffer (no siRNA); b) Ludforase-4 
specific SiRNA (targeted sequence: 5'-AAGGGAGGAAGACGAACACUUCTT-3') (SEQ ID Ntt 60); and, c) Eg5 spedfic 
SiRNA (targeted sequence: S'-AACTGAAGACCTGAAGACAATAA-SO (SEQ ID NO: 61). SIRNAs were used at lOnM and 
pg/ml Upofectamine 2000 final concentration. 

The procedure was as follows: The sIRNAs were first diluted in OPTIMEM (semm-ftee transte(^ media, 
Invitiogen) at 0.1 ijM (10-foW concentrated) and incubated 5-10 min RT. Lipofedamine 2000 was diluted at 10 pg/ml (10- 
foM concentrated) for the tot^ number transfections and incubated 5-10 minutes at room tennperature (RT). Appropriate 
amounts of diluted 10-foki concentrated Lipotedantine 2000 were mbced 1:1 witi) dOuted ICMbid concentrated siRNA and 
incubated at RT for 20-30' (5-fold concentrated transfedion solution). 20 pis of tfie 5-f6ld concentrated transfection 
solutions were added to tiie respective samples and incubated at 37<»C for 96 hours before analysis. 

3H>Thymidlne incorooration assay: T he proliferation assay is a 3H4hymldine incorporation metiiod for determining 
tile proliferation of viable cells by uptake and incorporation of label into DNA 

Hie procedure was es foUows: Cells growing in tog phase are trypsinteed, washed, counted and pteted in 96-wdl 
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plates at 10004000 cdlsAvelt in 10% FBa After 4-8 hrs, ttie media is replaced. The cells are incubated for 24-72 hrs. 
pulsed with ^H-Thy at 1.5 pCi/ml for 14 hrs, harvested onto a fiKermat and counted in sdntitlation cocktail on a l\^beta 
trilux or other counter. 

In order to address the function of 109P1D4 in cells, 109P1D4 was silenced by transfeding the endogenously 
expressing 109P1D4 cell line (LNCaP) with the 109P1D4 specific siRNAs {109P1D4.a. 109P1D4.C, and 109P1D4.d) along 
with negative siRNA controls (Luc4, targeted sequence not represented in the human genome), a positive siRNA control 
(targeting Eg5) and no siRNA oGgo (U2K) (Figure 23). The results indicated that when these cells are treated with siRNA 
spedlically targeting the 109P1D4 mRNA, the resulting "109P1D4 deficient cells' showed diminished ceU proOferation as 
measured by this assay (e.g., see oligo 109P1D4.a treated cells). 

These data indicate that 1 09P1 D4 plays an important role in the proliferation of cancer cells and that the lack of 
109P1D4 clearly decreases the survival potential of these cells. It is to be noted that 109P1D4 is constitutively expressed in 
many tumor cell lines. 1 09P1 D4 serves a role in malignancy; its expression is a primary indicator of disease, where such 
disease is often characterized by high rates of uncontrolled cell proliferation and diminished apoptosis. Comelating cellular 
phenotype with gene knockdown following RNAi treatments is nnportant, and allows one to draw valkJ conclusions and mte 
out toxidty or other non-specific effects of these reagents. To this end, assays to measure the levels of expressfon of both 
protein and mRNA for the target after RNAi treatments are important, including Western blotting. FACS staining with 
antibody, immunoprecipitation. Northern blotting or RT-PCR (Taqman or standard methods). Any phenotypic effect of the 
siRNAs in these assays should be con-elated with the protein and/or mRNA knockdown levels in the same cell lines. 
109P1O4 protein is reduced after treatment with sIRNA oligos described above (e.g., 109P1D4.a, etc.) 

A method to analyze 109P1 D4 related cell proliferation is the measurement of DNA synthesis as a marker for 
proliferatfon. Labeled DNA precursors (i.e. ^H-Thymidine) are used and their incorporation to DNA is quantified. 
Incorporation of the labeled precursor into DNA is directly proportional to the amount of cell division oocum'ng in the culture. 
Another method used to measure cell proliferation is perfonning donogenic assays. In these assays, a defined number of 
cells are plated onto the appropriate matrix and the number of colonies formed after a period of growth following siRNA 
treatment is counted. 

In 109P1D4 cancer target validation, complementing the cell survival/proliferation analysis with apoptosis and cell 
cycle profiiing studies are considered. The biochemical hallmaric of the apoptotic process is genomic DNA fragmentation, an 
irreversible event that commits the cell to die. A method to observe fragmented DNA in cells is the immunologfedl detecGon 
of histone-complexed DNA fragments by an immunoassay (i.e. cell death detection ELISA) whteh measures the enrichment 
of histone-complexed DNA fragments (mono- and oflgo-nudeosomes) in the cytoplasm of apoptottc cells. This assay does 
not require pre-Iabeling of the cells and can detect DNA degradation in ceOs that do not prolHerato in vitro (i.e. freshly 
isolated tumor cells). 

The most important effector molecules for triggering apoptotic cell death are caspases. Caspases are proteases 
that when activated cleave numerous substrates at the cariboxy-ternilnal site of an aspartate resklue mediating very eariy 
steges of apoptosis upon activafion. All caspases are synthesized as pro-enzymes and acfivatlon involves cleavage at 
aspartete residues. In particular, caspase 3 seems to play a central role in the initiafion of cellular events of apoptosis. 
Assays for determination of caspase 3 activation detect early events of apoptosis. Foflowing FNM treatments, Western blot 
detection of active caspase 3 presence or proteolytic cleavage of products (i.e. PARP) found in apoptotfc cells forther 
support an active induction of apoptosis. Because the cellular mechanisms that result in apoptosis are complex, each has its 
advantages and limitations. Consideration of other criteria/endpoints such as cellular morphology, chromatin condensation, 
membrane blobbing, apoptotic bodies help to further support cell death as apoptotic. Since not aO the gene targets that 
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regulate cell growth are an^apoptotic, the DMA content of penneal)ai2ed cells is measured to obtain 6ie proliie of DMA 
content or cell cyde proffle. Nudd of apoptoiic cells contain less DMA due to the leaking out to the cytoplasm (sulhGI 
population). In addition, the use of DNA stains (i.e., propidlum todide) also differentiate t)etween the different phases of the 
oen cycle in the cefl populafion due to the presence of (Efferent quantities of DNA in G0/G1 , S and G2/M. in these studies the 
subpopulafions can be quantified. 

For the 109P1D4 gene, RNAi studies facilitate the understanding of the contribution of ttie gene product in cancer 
pathways. Such acfive RNAi molecules have use in Identifying assays to screen for mAbs that are active anfi-tumor 
therapeutics. Further, siRi^ are administered as therapeutics to cancer patients for redudng he malignant growth of 
several cancer types, including those listed in Table I. When 109P1D4 plays a role in cell survlvad, cell profifieratton, 
tumorigenesis, or apopto^s, It is used as a target tor cGagnostic, prognostic, preventative and/or therapeufic purposes. 

Throughout this application, various website data content, publications, patent applicafions and patents are 
referenced. (Websites are referenced by their Uniform Resource Locator, or URL, addresses on the Worid Wide Web.) 

The present invention is not to be limited in scope by the embodiments disdosed herein, which are intended as 
single illustrations of individual aspects of the invention, and any that are functionally equivalent are witiiin tiie scope of tiie 
invention. Various modifications to tiie models and mettiods of ttie invention, in addition to tiK)se described herein, will 
become apparent to tiiose skilled in tiie art from tfie fbregdng description and teachings, and are similariy intended to fall 
wittiin ttie scope of tiie invention. Such modifications or otiier embodiments can be pradiced witiiout departing from the true 
scope and spirit of ttie invention. 
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TABLES: 

TABLE I: T]ssue$tfiatExpress109P1D4wh^mangnant 

Prostate 

Bladder 

Kidney 

Colon 

Lymphoma 

Lung 

Pancreas 

Ovary 

Breast 

Uterus 

Stomach 

Rectum 

Cervix 

Lymph Node 

Bone 

TABLE II: Amino Acid Abbreviations 



SINGLE LEHER 


THREE LEHER 


FULL NAME 








F 


Phe 


phenytaianine 


L 


leu 


leucine 


S 


Ser 


senne 


Y 


Tvr 


tyrosine 


C 


Cys 


cysteine 


W 


TfP 


tryptophan 


P 


Pro 


proline 


H 


His 


histidine 


Q 


Gin 


qlutamine 


R 


Arg 


argjnine 


1 


lie 


isoleudne 


M 


Met 


methionine 


T 


Thr 


threonine 


N 


Asn 


asparaQine 


K 


Lvs 


lysine 


V 


Val 


valine 


A 


Ala 


alanine 


0 


Asp 


aspartic add 


E 


GIu 


glutamic add 


G 


Gfy 


qlycine 
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!I*ABI£ XIX: Amino Acid Substitution Matrix 

Adapted from the GCG Software 9.0 BLOSUM62 amino add substitution matrix (block substitution matrix). The 
higher the value, the more likeiy a substitution is found In related, natural proteins. (See world wide web URL 
ikp.unibe.chATianual/blosum62.html ) 



E 


F 


G 


H 


I 


K 


L 


M 


N 


P 


Q 


R 


S 


T 


V 


W 


Y 




-1 


-2 


0 


-2 


-1 


-1 


-1 


-1 


-2 


-1 


-1 


-1 


1 


0 


0 


-3 


-2 


A 


-4 


-2 


-3 


-3 


-1 


-3 


-1 


-1 


-3 


-3 


-3 


-3 


-1 


-1 


-1 


-2 


-2 


C 


2 


-3 


-1 


-1 


-3 


-1 


-4 


-3 


1 


-1 


0 


-2 


0 


-1 


-3 


-4 


-3 


D 


5 


-3 


-2 


0 


-3 


1 


-3 


-2 


0 


-1 


2 


0 


0 


-1 


-2 


-3 


-2 


£ 




6 


-3 


-1 


0 


-3 


0 


0 


-3 


-4 


-3 


-3 


-2 


-2 


-1 


1 


3 


F 






6 


-2 


-4 


-2 


-4 


-3 


0 


~2 


-2 


-2 


0 


-2 


-3 


-2 


-3 


G 








8 


-3 


-1 


-3 


-2 


1 


-2 


0 


0 


-1 


-2 


-3 


-2 


2 


U 










4 


-3 


2 


1 


-3 


~3 


-3 


-3 


-2 


-1 


3 


-3 


-1 


I 












5 


-2 


~1 


0 


-1 


1 


2 


0 


-1 


-2 


-3 


-2 


K 














4 


2 


-3 


-3 


-2 


-2 


-2 


-1 


1 


-2 


-1 


L 
















5 


-2 


-2 


0 


-1 


-1 


-1 


1 


-1 


-1 


M 


















6 


-2 


0 


0 


1 


0 


-3 


-4 


-2 






















7 


-1 


-2 


-1 


-1 


-2 


-4 


-3 


P 






















5 


1 


0 


-1 


-2 


-2 


-1 


Q 
























5 


-1 


-1 


-3 


-3 


-2 


R 


























4 


1 


-2 


-3 


-2 


S 




























5 


0 


-2 


-2 


T 



4 -3 -1 V 
11 2 W 
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TABLE IV: 

HLA Class Vll Mofife/Supermotifs 



TABLE IV (A): HLACIasslSupermotifs/Motifs 



SUPERMOTIF 


POSITION 




rUol 1 lUN 




2 fPiimarv Anchor) 




u 1 erminus jrnrnary 

r\i i\A lUI i 


A1 


TILVMS 






A2 


LlVliAATQ 




1 Mm/A 1 L 


A3 


VSMATIi 






A24 


YFmHAff 




ri I rVLiVf 


B7 


P 




Vll ^KAWVA 


B27 


RHK 






B44 


ED 




FWYI iM\/A 


B58 


ATS 




rvilUVMn 


862 


QL/VMP 




rVVi Ml VLM 










MOTIFS 








A1 


TSM 




Y 


A1 




DE/tS 


Y 


A2.1 


LMVQMT 




VL/IWyiT 


A3 


LMVISATFCGD 




KYRHF/l 


All 


VTMLISAGNCDF 




KRVH 


A24 


YFWM 




FUW 


A*3101 






R/( 


A*3301 


mALFisr 




RK 


A*6801 


AVTMSU 




RK 


8*0702 






m?WYAIV 


8*3501 






imrnivA 


B51 






WFWYAM 


8*5301 






mpmALv 


B*S401 






AmLMFWY 1 



Bolded residues are prBferred, italicized residues are less preferred: A peptide is considered motif-bearing if it has primary 
anchors at each primary anchor position for a motif or supermotif as specified in the above table. 



TABLE IV (B): HLA Class II Supermotif 



1 


6 


9 








W.F,Y.V..U 


A,V,I,L,P,C,S.T 


A.V.!.UC,S,T.M,Y 
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MOTIFS 




r anchor 1 


2 


3 


4 


5 


1* anchor 6 


7 


8 


9 


DR4 


preferred 
deleterious 


FMYUW 


M 


T 


W 


1 


VSTCPAL/W 


MM 
R 




MH 
WDE 


DR1 


prefixed 
deleterious 




C 


CH 


PAMQ 
FD 


CWD 


VMATSRL/C 


M 

GDE 


D 


AVM 


DR7 


preferred 
deleterious 


wuvm 


M 

C 


W 


A 
G 




IVMSACm 


M 

GRD 


N 


IV 
6 


DR3 

MotifapreferTBd 
Motif bpfBferred 


MOTIFS 


r anchor 1 

UVMFY 

UVMFAY 


2 


3 


r anchor 4 
D 

DNQEST 


5 


r anchors 
KRH 








ORSupemiotif 




wimrf 










VMSTACHJ 









ttafidzed revues indicate iess preferred or tolerated' residues 



TABLE IV (D): HLA Class I Supermotifs 



SUPER- 
MOTIFS 


POSITION: 


1 


2 


3 4 


5 


6 


7 


8 


C4erminus 


A1 






r Anchor 












f An^or 
FWY 


A2 






r Anchor 
UVMATQ 












1* Anchor 
IJVMAT> 


A3 


Preferred 
ddeterious 


DE{3/5); 
P(5/5) 


r Anchor 
VSMA7L/ 


YFW 

m 

DE 
(4/5) 




YFW 

m 


YFW 

m 


P 

(4/5) 


r Anchor 
RK 


A24 






r Anchor 
YFVWWJWr 












r Anchor 
FlYWO/f 


B7 


Preferred 
deleterious 


iilflfi 


r Anchor 
P 


pm 

(4/5) 


DE 
(3/5) 


G 

(4/5) 


(JN 
(4/5) 


FWY 
(3/5) 
DE 
(4/5) 


^Anchor 
VILFMIWA 



B27 


r Andior 


r Anchor 




RHK 


Fiimm 


B44 


r Anchor 


1° Anchor 




ED 


FWYUMVA 


B58 


r Anchor 


rAnqhor 




ATS 


FWYUV/WA 


B62 


r Anchor 


r Anchor 




QL/WP 


FWYM/VL4 



Italicized residues indicate less preferred or tolerated" residues 
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TABLE IV (E): HLA Class I Motifs 



POSITION 1 2 3 4 5 6 7 



— — — termmus 

or 

— : — z — -~ Otermlhus 


Ai preierred GFYW 
9-mer 

deleterious DE 


rAnchor 
STM 


DEA YFW 
RHKUVMP A 


G 


P 
A 


DEQN 


YFW 


rArjchor 
Y 




AI prefiarred GRHK 
9-mer 

deleterious A 


ASTCUVM 
RHKDEPYFW 


rAnchor 
DEAS 


GSTC 
DE 


PQN 


ASTC 
RHK 


UVM 

PG 


DE 

GP 


rAwhor 
Y 




AI preferred YFW 

10- 

mer 

delderiousGP 


1*Anchor 
STM 


DEAQN A 
RHKGUVM DE 


YFWQN 
RHK 


QNA 


PASTC GDE 
RHKYFWRHK 


P 
A 


Y 


AI preferred YFW 

10- 

mer 

deleterious RHK 


STCLIVM 
RHKDEPYFW 


rAnchor 
DEAS 


A 


YFW 
P 


G 


PG 


G YFW 
PRHK ON 


rAnchor 
Y 


AZ1 preferred YFW 
9-mer 

deleterious DEP 


1 "Anchor 
lUIVQAT 


YFW 
DERKH 


STC 


YFW 


RKH 


A 

DERKH 


P 


rAnchor 
yUMAT 




POSITION:! 


I 


3 


4 


5 


6 


7 


8 


9 


0- 

Terminus 


All preferred A\TW 
la- 
mer 

deleterious DEP 


imOAT 


LVIM 
DE 


G 

RKHA 


P 


G 


RKH 


FYWL 
VIM 

DERKHRKH 


rAnchor 
yUMAT 


A3 preferred RHK 
deleterious DEP 


rAnchor YFW 
LMVISATFCGD 

DE 


PRHKYF A 
W 


YFW 




P 


.t:Anct?oc 

KmHFA 




All preferred A 


rAnchor YFW 
VTUVIISAGNCD 


YFW 


A 


YFW 


YFW 


P 


rAnchof 
KRYH 




deleterious DEP 












A 


G 






A24 preferred YFWRHK rAnchor 
9^^er YFWA^ 
deleterious DEG 


DE 


STC 
G 


QNP 


YFW 
DERHKG 


YFW 
AQN 


rAnchor 
FUW 




A24 Preferred 

10- 

mer 

Deleterious 


rAnchor 
YFWM 


GDE 


P 

ON 


YFWP 
RHK 


DP 


P 

A 


QN 


DEA 


rAnchor 
FLIW 


A3101 Preferred RHK 
Deleterious DEP 


miAUS 


YFW 
DE 


P 


ADE 


YFW 
DF 


YFW 
DE 


AP 
OF 


rAnchor 
RK 




A3301 Preferred 

Deleterious GP 


rAnchor 
MVALF/ST 


YFW 
DE 








AYFW 




fAnchor 
RK 




A6801Preferred YFWSTC 
d^eterious GP 


rAnchor 
AVTMSLI 


DEG 




YFWLIV 
M 

RHK 




YFW 


P 
A 


rAnchor 
RK 




B0702Prefeired RHKFWY r Anchor 
P 


RHK 




RHK 


RHK 


RHK 


PA 


rAnchor 
UAfWYAI 




deleterious DEQNP 




DEP 


DE 


DE 


GDE 


ON 


DE 


V 
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POSITION 1 2 


3 


4 


5 


6 


7 


8 


9 C- 

tenninus 


or 

C-terminus 


A1 preferred GFYW rAnchor 
9-mer STM 
deleterious DE 


DEA YFW 
RHKUVMP A 


G 


P 

A 


OEQN 


YFW 


I'Apdior 
Y 


A1 preferred 6RHK ASTCUVM 
dHTier 

deleterious A RHKDEPYFW 


TAnchor 
DEAS 


GSTC 
DE 


PCJN 


ASTC 
RHK 


UVM 
PG 


DE 
GP 


1 'Anchor 
Y 


BSSOIPlefened FWYLiVM 1'Andior 
P 


Fwr 








FWY 




rAnchor 
LMFWY/V 


ddeteriousAGP 






G 


6 






A 


BS1 Plefeired UVMFWY rAnchor 
P 

deleterious AGPDER 
HKSTC 


FWY 


STC 


FWY 
OE 


G 


6 

DEQN 


FWY 
GDE 


I'Anchor 
UVFWYA 
M 


BS301 preferred UVMFWY 1'Anchor 
P 


FWY 


STC 


FWY 




LIVMFWYFWY 


TAnchM- 
IMFWYAl. 


deleterious AGPQN 








G 


RHKQN 


DE 


V 


B5401prefBrped FWY I'Anchor 
P 

deletsriousGPQNDE 


FWYUVM 
6DESTC 




UVM 
RHKDE 


OE 


AUVM 
CmGE 


FWYA 1'Anchor 
P ATiVLiMF 
IVY 

DE 
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TABLE iV(F): 

Summary of HLA-supertyp^ 



Overall phenotypic frequencies of HLA-supertypes in difyerent ethnic populations 



Specificity Phenotypic frequency 


Supertype 


Position 2 


OTerminus 


Caucasian 


N A Black 


Japanese 


Chinese 


Hispanic 


Average 


37 


P 


WLMVFWY 


43.2 


55.1 


57.1 


43.0 


49.3 


49.5 


A3 


MUVIVST 


RK 


37.5 


42.1 


45.8 


527 


43.1 


44,2 




Mum 


kWMVT 


45.8 


39.0 


42.4 


45.9 


43.0 


42.2 


A24 


rF(WIVLMT) 


FI(YWLM) 


23.9 


38.9 


58.6 


40.1 


38.3 


40.0 


B44 


E(D) 


FWYUMVA 


43.0 


21.2 


4Z9 


39.1 


39.0 


37.0 


M 


rULVMS) 


FWY 


47.1 


16.1 


21.8 


14.7 


26.3 


25.2 


B27 


RHK 


FYL(WMI) 


28.4 


26.1 


13.3 


13.9 


35,3 


23.4 


362 


QLdVMP) 


FWY(MIV) 


12.6 


4.8 


36.5 


25.4 


11.1 


18.1 


358 


MS 


FWY(LIV) 


10.0 


25.1 


1.6 


9.0 


5.9 


10.3 



TABLE IV (G): 

Calculated population coverage afforded by different HLA-supertype combinations 
HLA-supertypes Phenotypic frequency 



A2.A3andB7 
A2.A3,B7,A24,B44 

andAI 

A2.A3.B7.A24. 
B44.A1. 827,862, 
and B 58 


Caucasian 


MJ\ Blacks 


Japanese 


Chinese 


Hispanic 


Average 


83.0 


86.1 


87.5 


S8.4 


36.3 


B6.2 




98.1 


100.0 


99.5 


99.4 


99.3 


99.9 


99.6 


100.0 


99.8 


99.9 


99.8 















Motifs indicate the residues defining supertype specifidtes. The motifs incorporate residues detemiined on the basis of 
published data to be recognized by multiple alleles within the supertype. Residues within brackets are additional residues 
also predicted to be tolerated by multiple alleles within the supertype. 



Table V: Frequently Occurring Motifs 


Name 


avrg.% 
identity 


Description 


Potential Function 


zf-C2H2 


34% 


Zinc finger, C2H2 type 


Mudeic add4)inding protein functions as 
transcription factor, nudear k)catlon 
probable 


cytDchrome_b^N 


68% 


Cytochrome b{N- 
tem)inal)/b6/petB 


membrane bound oxidase, generate 
superoxide 


ig 


19% 


Immunoglobulin domain 


domains are one hundred ^Ino adds 
long and indude a conserved 

intradomain disulfide bond. 


mm 


18% 


WD domain, G-beta repeal 


tandem repeats of about 40 residues, 
each containing a Trp-Asp motif. 
Function In signal transductton and 
protein tnteracSon 


PDZ 


23% 


PDZ domain 


may function in targeting signaling 
molecules to sub-membranous sites 




28% 


Leucine Rich Repeat 


short sequence motifs invoh/ed in 
protein-protein interactions 


Pidnase 


23% 


Protein kinase domain 


conserved catalytic core common to 
botii serine/threonine and tyrosine 
protein kinases containing an ATP 
binding site and a catalvtic site 
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PH 


16% 


PH domain 


)!eckstrin homology involved in 

ntracellular agnaDng or as constituents 
Df the cytoskeieton 


EGF 


34% 


EGF-lIke domain 


3040 amlno-add long found in the 
extracellular domain of membrane- 
bound proteins or in secreted proteins 


Rvt 


49% 


Reverse transcriptase 

RNA-denendent DMA 
polymerase) 




Ank 


25% 


Ank repeat 


Cytoplasmic prot^. associates Integra! 
membrane protems to the cytoskeieton 


Oxidored^ql 


32% 


NADH- 

Ubiquinone/plastoquinone 
(complex 1). various chains 


fnembrane associated. Involved in 
proton translocafion across the 

fnembrane 


Efhand 


24% 


EFhand 


calcium-binding domain, consists of a12 
reskJue loop flanked on both sides by a 
12 reskiua alpha-helical domain 


Rvp 


79% 


Retroviral aspartyl 
protease 


Aspartyl or add proteases, centered on 
a catalytic aspartyl residue 


Collagen 


42% 


Collagen triple helix repeat 
[20 copies) 


extraceOular structural proteins involved 
in fonnatton of connective tissue. The 
sequence consists of ihe G-X-Y and the 
polypeptkie chains forms a triple helix. 


Fn3 


20% 


Fibronec^n type 111 domain 


Located in the extracellular figand- 
binding region of receptors and is about 
200 amino add resklues long with two 
pairs of cysteines invoked in disulfide 
bonds 


7lm_1 


19% 


1 transmembrane receptor 
frhodopsin family) 


seven hydrophobic transmembrane 
regions, vinth &)e N-tenninus located 
extracellulady while the G-terminus is 
cytDidasmte. Sifinai through G proteins 



Table VI: Fost-translattoiial modifications of 109P1D4 



O-qlycosvlation sites 

231 S 

238 S 

240 T 

266 T 

346 T 

467 T 

651 T 
552 S 
555 T 
S95T 

652 S 
654 S 
660 T 
790 T 
795 T 
798 T 
804 S 
808 S 
923 T 
927 T 
954 T 
979 S 

982 S 

983 S 
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985 S 

986 S 
990 S 

999 T 

1000 T 
1006 S 
1017 S 
1020 T 

Serine phosphorylation sites 

50 DLNLSLIPN (SEQIDNO: 62) 

147 VINISIPEN (SEQ ID NO: 63) 

152 IPENSAINS (SEQIDNO: 64) 

238 ILQVSVTDT (SEQIDNO: 65) 

257 EIEVSIPEN (SEQ ID NO: 66) 

428 LDYESTKEY (SEQIDNO: 67) 

480 PENNSPGIQ (SEQIDNO: 68) 

489 LTKVSAMDA (SEQIDNO: 69) 

495 MDADSGPNA (SEQIDNa 70) 

559 TVFVSIIDQ (SEQIDNa 71) 

567 QNDNSPVFT (SEQIDNO: 72) 

608 AVTLSILDE (SEQIDNO: 73) 

630 RPNISFDRE (SEQIDNO: 74) 

638 EKQESY7FY (SEQIDNO: 75) 

652 GGRVSRSSS (SEQ ID NO: 76) 

654 RVSRSSSAK (SEQIDNO: 77) 

655 VSRSSSAKV (SEQIDNO: 78) 

656 SRSSSAKVT (SEQIDNO: 79) 
714 EVRYSIVGG (SEQ ID NO: 80) 

789 LVRKSTEAP (SEQIDNO: 81) 
805 ADVSSPTSD (SEQ ID NO: 82) 
808 SSPTSDYVK (SEQIDNO: 83) 
852 NKQNSEWAT (SEQIDNO: 84) 
877 KKKHSPKNL (SEQIDNO: 85) 
898 DDVDSDGNR (SEQIDNO: 86) 
932 FKPDSPDLA (SEQIDNO: 87) 
941 RHYKSASPQ (SEQIDNO: 88) 
943 YKSASPQPA (SEQIDNO: 89) 

982 ISKCSSSSS (SEQIDNO: 90) 

983 SKCSSSSSD (SEQIDNO: 91) 

984 KCSSSSSDP (SEQIDNO: 92) 

985 CSSSSSDPY (SEQIDNO: 93) 
990 SDPYSVSDC (SEQ ID NO: 94) 
1006 EVPVSVHTR (SEQIDNO: 95) 

Threonine phosphorylation sites 
29 EKNYTIREE (SEQIDNO: 96) 
81 lEEDTGEIF (SEQIDNO: 97) 
192 DVIETPEGD (SEQIDNO: 98) 
252 VFKETEIEV (SEQIDNO: 99) 
310 TGLITIKEP (SEQIDNO: 100) 
320 DREETPNHK (SEQIDNO: 101) 
551 VPPLTSNVr (SEQIDNO: 102) 

790 VRKSTEAPV (SEQIDNO: 103) 
856 SEWATPNPE (SEQIDNO: 104) 
924 NWVTTPTTF (SEQIDNO: 105) 
927 TTPTTFKPD (SEQIDNO: 106) 
999 GYPVHFEV (SEQIDNO: 107) 
1000YPVTTFEVP (SEQIDNO: 108) 
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Tyrosine phosphorylation sites 

67 FKLVYKTGD (SEQIDNO: 109) 
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158 INSKYTLPA (SEQIDNO: 110) 
215 EKDTYVMKV (SEQIDNa 111) 
359 IDIRYIVNP (SEQIDNO: 112) 
423 ETAAYLDYE {SEQIDNO: 113) 
426 AYLDYESTK (SEQIDNO: 114) 
432 STKEYAIKL (SEQIDNO: 115) 
536 KEOKYLFTI (SEQIDNO: 116) 
599 TDPDYGDNS (SEQIDNO: 117) 
642 SYTFA/ICAE (SEQIDNO: 118) 
682 SNCSYELVL (SEQIDNO: 119) 
713 AEVRYSIVG (SEQIDNO: 120) 
810 PTSOYVKIL (SEQIDNO: 121) 
919 TMGKYNWVT (SEQIDNO: 122) 
989 SSDPYSVSD (SEQIDNO: 123) 
996 SDCGYPVTT (SEQIDNO: 124) 

Table VII: 
Search Peptides 

109P1D4 v,1 - 9-me/s. lO-mers and IS-mers (SEQ ID NO: 125) 

MDLLSGTYIF AVLLACWFH^ SGAQEKNYTI REEMPENVLI GDLLKDLNLS LIPNKSLTTA 60 

MQFKLVYKTG DVPLIRIEED' TGEIFTTGAR IDREKLCAGI PRDEHCFYEV EVAILPDEIF 120 

RLVKIRFIiIE DINDNAPLFP ATVINISIPE NSAINSKYTL PAAVDPDVGI NGVQNYELIK 180 

SQNIFGLDVI ETPEGDKMPQ LIVQKELDRE EKDTYVMKVK VEDGGFPQRS STAILQVSVT 240 

DTNDNHPVFK ETEIEVSIPE NAPVGTSVTQ LHATDADIGE NAKIHFSFSN LVSNIARRLF 300 

HLNATTGLIT IKEPLDREET PNHKLLVLAS DGGLMPARAM VLVNVTDVND NVPSIDIRYI 360 

VNPVNDTWL SENIPLNTKI ALITVTDKDA DHNGRVTCFT DHEIPFRLRP VFSNQFLLET 420 

AAYLDYESTK EYAIKLLAAD AGKPPLNQSA MLFIKVKDEN DNAPVFTQSF VTVSIPENNS 480 

PGIQLTKVSA MDADSGPNAK INYLLGPDAP PEFSLDCRTG MLTWKKLDR EKEDKYLFTI 540 

LAKDNGVPPL TSNVTVFVSI IDQNDNSPVF THNEYNFYVP ENLPRHGTVG LITVTDPDYG 600 

DNSAVTLSIL DENDDFTIDS QTGVIRPNXS FDREKQESYT FYVKAEDGGR VSRSSSAKVT 660 

INWDVNDNK PVFIVPPSNC SYELVLPSTN PGTWFQVIA VDNDTOftlAE VRYSIVGGNT 720 

RDLFAIDQET GNITLMEKCD VTDLGLHRVL VKANDLGQPD SLFSWIVNL FVNESVTNAT 780 

LINELVRKST EAPVTPNTEI ADVSSPTSDY VKILVAAVAG TITWWIFI TAWRCRQAP 840 

HLKAAQKNKQ NSEWATPNPE NRQMIMMECKK KKKKKHSPKN LLLNFVTIEE TKADDVDSDG 900 

NRVTLDLPID LEEQTMGKYN WVTTPTTFKP DSPDLARHYK SASPQPAFQI QPETPIiNSKH 960 

HIIQELPLDN TFVACDSISK CSSSSSDPYS VSDCGYPVTT FEVPVSVHTR PVGIQVSNTT 1020 

F 1021 

109P1D4 V.2 (both ends diff from v.1) 
N' terminal 

9- mers aa-30lo8 

MRTERQWVLIQIFQVLCGLIQQTVTSVPGMDLLSGTY (SEQ ID NO; 126) 

10- mersaa-30tD9 

MRTERQWVLIQIFQVLCGLIQQTVTSVPGMDLLSGTYI (SEQ ID NO: 127) 
IS^ners aa -30 to 14 

MRTERQWVLIQIFQVLCGLIQQTVTSVPGMDLLSGTYIFAVLL (SEQ ID NO: 128) 

109P1D4V.2 
C Terminal 

9mers:aa1004to1025 

PVSVHTRPTDSRTSTIEICSEI (SEQ ID NO: 129) 

lOmers: aa 1003 to 1025 

VPVSVHTRPTDSRTSTIEICSEI (SEQ ID NO: 130) 

ISmers: aa 997 to 1025 

VTTFEVPVSVHTRPTDSRTSTIEICSEI (SEQ ID NO: 131) 

109P1D4V.3 

9mers: aa 1004 to 1347 (SEQ ID NO: 132) 

PVSVHTRPPMKEWRSCTPMKESTTMEIWIHPQPQRKSEGKVAGKSQRRVTFHLPEGSQESSSDG 
GLGDHDAGSLTSTSHGLPLGYPQEEYFDRATPSNRTEGDGNSDPESTFIPGLKKAAEITVQPTVE 
EASDNCTQECLIYGHSDACWMPASLDHSSSSQAQASALCHSPPLSQASTQHHSPRVTQTIALCHS 
PPVTQTIALCRSPPPIQVSALHflSPPLVQATALHHSPPSAQASALCYSPPLAQAAAISHSSPLPQ 
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VIALHRSQAQSSVSLQQGWVQGADGLCSVDQGVQGSATSQFYTMSERLHPSDDSIKVIPLTTFTP 
RQQARPSRGDSPMEEHPL 

10 mere: aa 1003 to 1347 (SEQ ID Na 133) 

VPVSVHTRPPMKEWRSCTPMKESTTMEIWIHPQPQRKSEGBCVAGKSQRRVTFHLPEGSQESSSD 
GGLGDHDAGSLTSTSHGLPLGYPQEEYFDRATPSNRTEGDGNSDPESTFIPGLKKAAEITVQPTV 
EEASDNCTQECLIYGHSDACWMPASLDHSSSSQAQASALCHSPPLSQASTQHHSPRVTQTIALCH 
SPPVTQTIALCHSPPPIQVSALHHSPPLVQATALHHSPPSAQASALCYSPPLAQAAAISHSSPLP 
QVIALHRSQAQSSVSLQQGWVQGADGLCSVDQGVQGSATSQFYTMSERLHPSDDSIKVIPLTTFT 
PRQQARPSRGDSPMEEHPL 

15 mere: aa 998 to 1347 (SEQ ID NO: 134) 

VTTFEVPVSV HTRPPMKEW RSCTPMKEST TMEIWIHPQP QRKSEGKVAG KSQRRVTFHL 
PEGSQESSSD GGLGDHDAGS LTSTSHGLPL GYPQEEYFDR ATPSNRTEGD GNSDPESTFI 
PGLKKAAEIT VQPTVEEASD NCTQECLIYG HSDACWMPAS LDHSSSSQAQ ASALCHSPPL 
SQASTQHHSP RVTQTIALCH SPPVTQTIAL CHSPPPIQVS ALHHSPPLVQ ATALHHSPPS 
AQASALCYSP PLAQAAAISH SSPLPQVIAL HRSQAQSSVS LQQGWVQGAD GLCSVDQGVQ 
GSATSQFYTM SERLHPSDDS IKVIPLTTFT PRQQARPSRG DSPMEEHPL 

109P1D4 V.4 (deleting 10 aa, 1039-1048, from v.1) 

9- mere aa 1031-1056 (deleting 10 aa. 1039-1048, from v.1) 

IWIHPQPQSQRRVTFH (SEQ ID NO: 135) 

10- mere aa 1030- 1057 (delefing 10 aa, 1039-1048. from v,1) 

EIWIHPQPQSQRRVTFHL (SEQ ID NO: 136) 
15-mere aa 1025- 1062 (deleting 10 aa, 1039-1048, from v.1) 

ESTTMEIWIHPQPQSQRRVTFHLPEGSQ (SEQ ID NO: 137) 

109P1D4 V.5 (deleting 37 aa, 1012-1048. from v.1) 

9- mere aa 1004-1056 (deleting 37 aa, 1012-1048. from v,1) 
PVSVHTRPSQRRVTFH (SEQ ID NO: 138) 

10- mere aa 1003-1057 (deleting 37 aa, 1012-1048, from v.1) 

VPVSVHTRPSQRRVTFHL (SEQ ID NO: 139) 

15-mers aa 998-1062 (deleting 37 aa, 1012-1048, firom v.1) 

VTTFEVPVSVHTRPSQRRVTFHLPEGSQ (SEQ ID NO: 140) 

109P1D4 V.6 (both ends diff from v.1) 
N' temiinal 

9- mere: aa -23 to 10 (excluding 1 and 2) 

MTVGFNSDISSWRVNTTNCHKCLLSGTYIF (SEQ ID NO: 141) 

10- mers: aa-23 to 11 (excluding 1 and 2) 

MTVGFNSDISSWRVNTTNCHKCLLSGTYIFA (SEQ ID NO: 142) 
15-mer$: aa -23 to 17 (excluding 1 and 2) 

MTVGFNSDISSWRVNTTNCHKCLLSGTYIFAVLLVC (SEQ ID NO: 143) 

109P1D4V.6 
C tenfninal 

9- mere: aa 1004-1016 

PVSVHTRPTDSRT (SEQ ID NO: 144) 

10- mere: aa 1003-1016 

VPVSVHTRPTDSRT (SEQ ID NO: 145) 
15-mers: aa 998-1016 

VTTFEVPVSVHTRPTDSRT (SEQ ID NO: 146) 

109P1D4 V.7 (N-termlnal 21 aa diff from those in v.6) 
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N* terminal 

9Hfners aa -21 to 10 (excluding 1 and 2) 

MFRVGFLIISSSSSLSPLLLVSWRVNTT (SEQ ID NO: 147) 

ID-mers aa -21 to 11 (exctucfing 1 and 2) 

MFRVGFLIISSSSSLSPLLLVSWRVNTTN (SEQ ID NO: 148) 
1 S^ners aa -21 to 16 (excluding 1 and 2) 

MFRVGFLIISSSSSLSPLLLVSWRVNTTNCHKCL (SEQ ID NO: 149) 
109P1D4V.8 

9-mers aa 1099-1126 (excluding 1117 and 1118) 

TFIPGLKKEITVQPTV (SEQ ID NO: 150) 

104ners aa 1098-1127 (exdudlng 1117 and 1118) 
STFIPGLKKEITVQPTVE (SEQ ID NO: 151) 

IS^ners aa 1093-1131 (excluding 1117 and 1118) 

NSDPESTFIPGLKKEITVQPTVEEASDN (SEQ ID NO: 152) 

109P1D4 V.I, V.2 and v.3 SNP variants 
A15V 

9- mers 

TYIFAVLLVCWFHSGA (SEQ ID NO: 153) 

10- mers 

GTYIFAVLLVCWFHSGAQ (SEQ ID NO: 154) 

15-mers 

MDLLSGTYIFAVLLVCWFHSGAQEKNYT (SEQ ID NO: 155) 

109P1D4 v,1. v.2 and v,3 SNP variants 

M34I 

doners 

KNYTIREEIPENVLIGD (SEQ ID NO: 156) 
10-mers 

EKNYTIREEIPENVLIGDL (SEQ ID NO: 157) 

15-mers 

HSGAQEKNYTIREEIPENVLIGDLLKDLN (SEQ ID NO: 158) 

109P1D4 V.I, v.2 and v.3 SNP variants 

M341 andD42N 

9HTiers 

KNYTIREEIPENVLIGN (SEQ ID NO: 159) 
10-mers 

EKNYTIREEIPENVLIGNL (SEQ ID NO: 160) 
15-mers 

HSGAQEKNYTIREEIPENVLIGNLLKDLN (SEQ ID NO: 161) 

109P1D4 V.I. V.2 and v.3 SNP variants 
D42N 

9- mers 

MPENVLIGNLLKDLNLS (SEQ ID NO: 162) 

10- mers 

EMPENVLIGNLLKDLNLSL (SEQ ID NO: 163) 

15-mers 

YTIREEMPENVLIGNIiLKDLNLSLIPNKS (SEQ ID NO: 164) 

109P1D4 v.1, v.2 and v.3 SNP variants 

D42NandM34l 

9-mers 

IPENVLIGNLLKDLNLS (SEQ ID NO: 165) 

lO^ners 

EIPENVLIGNLLKDLNIiSL (SEQ ID NO: 166) 
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15-mers 

YTIREEIPENVLIGNLLKDLNLSLIPNKS (SEQ ID NO: 167) 

109P1D4 v.1. V.2 and v.3 SNP variants 
A60T 

9- mers 

IPNKSLTTTMQFKLVYK (SEQ ID NO: 168) 

10- mers 

LIPNKSLTTTMQFKLVYKT (SEQ ID NO: 169) 

15-mer5 

DLNLSLIPNKSLTTTMQFKLVYKTGDVPLI (SEQ ID NO: 170) 

109P1D4 v.1, v,2 and v.3 SNP variants 
1154V 

9- mers 

ISIPENSAVNSKYTLPA (SEQ ID NO: 171) 

10- mers 

NISIPENSAVNSKYTLPAA (SEQ ID NO: 172) 

15-mers 

PATVINISIPENSAVNSKYTIiPAAVDPDV (SEQ ID NO; 173) 

109P1D4 V.1. V.2 and v.3 SNP variants 
V292I 

9- mers 

IHFSFSNLISNIAEIRLF (SEQ ID NO: 174) 

10- mers 

KIHFSFSNMSNIARRLFH (SEQ ID NO: 175) 

15- mers 

IGENAKIHFSFSNLISNIARRLFHLNATT (SEQ ID NO: 176) 

109P1E)4 v.1, v.2 and v.3 SNP variants 
T420N 

9- mers 

FSNQFLLENAAYLDYES (SEQ ID NO: 177) 

10- mers 

VFSNQFLLENAAYLDYEST (SEQ ID NO: 178) 

16- mers 

FRLRPVFSNQFIiLENAAYLDYESTKEYAI (SEQ ID NO: 179) 

109P1D4 v.1, v.2 and v.3 SNP variants 

T486M 

OHners 

NNSPGIQLMECVSAMDAD (SEQ ID NO: 180) 

10-mers 

ENNSPGIQLMKVSAMDADS (SEQ ID NO: 181) 

15-mers 

TVSIPENNSPGIQIMCVSAMDADSGPNAK (SEQ ID NO: 182) 

109P1D4 V.1, V.2 and v,3 SNP variants 

T4a6MandM491T 

9^ners 

NNSPGIQLMBCVSATDAD (SEQ ID NO: 183) 

10-mers 

ENNSPGIQLMBCVSATDADS (SEQ ID NO: 184) 
15-mers 

TVSIPENNSPGIQLtdKVSATDADSGPNAK (SEQ ID NO: 185) 

109P1D4 V.1. V.2 and v.3 SNP variants 
T486M and l\M91T and K500E 
15-mers 

TVSIPENNSPGIQLMKVSATDADSGPNAE (SEQ ID NO: 186) 
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109P1D4 V.1, V.2 and v.3 SNP variants 

T486MandK500E 

15-mers 

TVSIPENNSPGIQLMKVSAMDADSGPNAE (SEQ ID NO: 187) 

109P1D4 V.I, V.2 and v.3 SNP variants 
M491T 

9- mers 

IQLTiCVSATDADSGPNA (SEQ ID NO; 188) 

10- n»efs 

GIQLTKVSATDADSGPNAK (SEQ ID NO: 189) 

i5'fn6rs 

ENNSPGIQLTiCVSATDADSGPNAKINYLL (SEQ ID NO: 190) 

109P1D4 vJ, v.2 and v.3 SNP variants 
M491TandT486M 

9- mefs 

IQLNKVSATDADSGPNA (SEQ ID NO: 191) 

10- mers 

GIQLNBCVSATDADSGPNAK (SEQ ID NO: 192) 
15-mers 

ENNSPGIQLNKVSATDADSGPNAKINYLL (SEQ ID NO: 193) 

109P1D4 v.1. V.2 and v.3 SNP variants 
M491T andT486MandK500E 
lO-mers 

GIQLNKVSATDADSGPNAE (SEQ ID NO: 194) 

l&'mers 

ENNSPGIQLNKVSATDADSGPNAEINYIiL (SEQ ID NO: 195) 

lOgPIEM V.1, V.2 and v.3 SNP variants 

iV1491TandK500E 

15-mefs 

ENNSPGIQLTKVSATDADSGPNAEINYLL (SEQ ID NO: 196) 

109P1D4 v.1, V.2 and v.3 SNP variants 

K500E 

d-mers 

DADSGPNAEINYXiLGPD (SEQ ID NO: 197) 

10-mers 

MDADSGPNAEINYLLGPDA (SEQ ID NO: 198) 

1 5'niGrs 

TKVSAMDADSGPNAEINYLLGPDAPPEFS (SEQ ID NO: 199) 

109P1D4 V.1, V.2 and v.3 SNP variants 

K500EandM491T 

10-mers 

TDADSGPNAEINYLLGPDA (SEQ ID NO: 200) 
15-mers 

TKVSATDADS6PNAE1NYLLGPDAPPEFS (SEQ ID NO: 201) 

109P1D4 V.1. v.2 and v.3 SNP variants 

K500EandM4giTandT486M 

15-fners 

MKVSATDADSGPNAEINYLLGPDAPPEFS (SEQ ID NO: 202) 

109P1 D4 V.1 , V.2 and v.3 SNP variants 

K500EandT486M 

l&^ners 

MKVSAMDADSGPNAEINYLLGPDAPPEFS (SEQ ID NO: 203) 



109P1D4 v.1, v.2 and v.3 SNP variants 
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C517R 
9-mers 

APPEFSLDRRTGMLTW (SEQ ID NO: 204) 
lO^ners 

DAPPEFSLDRRTGMLTWK (SEQ ID NO: 205) 
INYLLGPDAPPEFSLDRRTGMLTWKKLDRE (SEQ ID NO: 206) 

109P1D4 V.I, V.2 and v.3 SNP variants 
N576K 

9- mers 

PVFTHNEYKFYVPENLP (SEQ ID NO: 207) 

10- mers 

SPVFTHNEYKFYVPENLPR (SEQIDNa 208) 
15-niers 

DQNDNSPVFTHNEYKFYVPENLPRHGTVG (SEQ ID NO: 209) 

109P1D4 V.I, v.2 and v.3 SNP variants 
S678Y 

KPVFIVPPYNCSYELVLPS (SEQ ID NO: 210) 

lO-mers 

NKPVFIVPPYNCSYELVLPST (SEQ ID NO: 211) 

15-mers 

VDVNDNKPVFIVPPYNCSYELVLPSTNPG (SEQ ID NO: 212) 

109P1D4 V.I, v.2 and v.3 SNP variants 
S678YandC680Y 

9- mers 

KPVFIVPPYNYSYELVLPS (SEQ ID NO: 213) 

10- mers 

NKPVFIVPPYNYSYELVLPST (SEQ ID NO: 214) 
15-mers 

VDVNDNKPVFIVPPYNYSYELVLPSTNPG (SEQ ID NO: 215) 

109P1D4 V.I, v.2 and v.3 SNP variants 
C680Y 

9- mers 

VFIVPPSNYSYELVLPS (SEQ ID NO: 216) 

10- mers 

PVFIVPPSNYSYELVLPST (SEQ ID NO: 217) 

15-mers 

VNDNKPVFIVPPSNYSYELVLPSTNPGTV (SEQ ID NO: 218) 

109P1D4 V.I, V.2 and v.3 SNP variants 
C680YandS678Y 

9- mers 

VFIVPPYNYSYELVLPS (SEQ ID NO: 219) 

10- mers 

PVFIVPPYNYSYELVLPST (SEQ ID NO: 220) 

15-mers 

VNDNKPVFIVPPYNYSYELVLPSTNPGTV (SEQ ID NO: 221) 

109P1D4 V.I, v.2 and v.3 SNP variante 
T790I 

9- mefs 

INELVRKSIEAPVTPNT (SEQ ID NO: 222) 

10- mers 

LINELVRKSIEAPVTPNTE (SEQ ID NO: 223) 
15-mer5 

VTNATLINELVRKSIEAPVTPNTEIADVS (SEQ ID NO: 224) 
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109P1D4 v.1. V.2 and v.3 SNP variants 
9-mers 

HLKAAQKNMQNSEWATP (SEQlDNa 225) 
lowers 

PHIifCAAQKNMQNSEWATPN (S£Q ID NO: 226) 

15-mers 

RCRQAPHLKAAQKNMQNSEWATPNPENRQ (SEQ ID NO: 

109P1D4 V.I, V.2 and v.3 SNP variants 
F856V 

9- mers 

SPKNLLI.NWTIEETKA (SEQ ID NO: 228) 

10- mers 

HSPKNLLLNWTIEETKAD (SEQ ID NO: 229) 

15-mefs 

KEOaaCHSPKNLLLNWTIEETKZVDDVDSD (SEQ ID NO: 

109P1D4 v.l, v.2 and v.3 SNP variants 
S958L 

9- mers 

IQPETPLNLKHHIIQEL (SEQ ID NO: 231) 

10- mers 

QIQPETPLNLBCHHIIQELP (SEQ ID NO; 232) 

i5-mers 

PQPAFQIQPETPLNLKHHIIQSLPLDNTF (SEQ ID NO: 

109P1D4 v,1. v.2 and v.3 SNP variants 
K980N 

9- (ners 

FVACDSISNCSSSSSDP (SEQ ID NO: 234) 

10- mers 

TFVACDSISNCSSSSSDPY (SEQ ID NO: 235) 

15-mers 

LPLDNTFVACDSISNCSSSSSDPYSVSDC (SEQ ID NO: 



PCT/US2004/013568 



227) 



230) 



233) 



236) 
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Table Vlli-109P1D4v.1 -A1- 
9-mers 


Each peptide is a portion of 
SEQ ID NO: 3; each start 
; position is specified, the 
length of peptide is 9 amino 
adds, and the end position for 
each peptide is the start 
position plus eight 


Start 


Subsequence 


Score^ 


910 DLEEQTMGK! 90.000 


399 




189 


VIETPEGDI<J 


18.000 


594 1 


VTDPDYGDN 


12.500 


278 


IGENAKIHF 


11.250 


275 


DADIGENAK 


10.000 


492 


DADSGPNAK 


[lOOOOj 


[370 


LSENIPLNT 


6.750 1 


|929| 


KPDSPDLAR 


6.250 


688 j| STNPGTyVF 


5JD00 J 


|674j[lWPSNCSY^ 


5.000 


163j|/WDPDVGIN 


5.000 


113 


AILPDEIFR ' 


5.000 


242 


TNDNHPVFKil 5.000 | 


[220| 


KVEDGGFPQ 


1 4.500J 


[797j 


NTEIADVSS 


4.500 


95lj 


GpnPLNSK 


4^0 J 


807 


TSDYVKILV 


3.750 


329 


ASDGGLMPAl 


3.750 i 


59 


TAMQFKLVY 


^500 


738 


KCDVTDLGL 


2.500 


354 


SIDIRYIVN j 


2.500 


351 


NVP^IDIRY 


2.500 


932 


SPDLARHYK 


2.500 


911 


LEEQTMGKY 


Z250^J 


789 i 


STEAPVTPN 


^250 I 


253 i 


eievsipen i 


1.800 1 


897] 


pspGNRVTLi 


1,500 I 


479 1 


NSPGIQLTKI 


1.500 j 


985i 


ssdpysvsd! 


1.600 j 


9911 


vsdcgypvt; 


1 1.500 1 




jCTGDVPLIR i 


1 l-^J 


ll4lj 


\n;DLGLHRVi 


1250 J 


273| 


ATDADIGEN 


1.250 


[57Q\ 


FTHNEYNFY 


1.250 1 



Table VIII-109P1D4v.1~A1-| 




.9-mers 




Each peptide Is a portion of | 


SEQ ID NO: 3; each start ! 


position is specified, the j 


length of peptide is 


9 amino 


adds, and flie end position fori 


ea 


ch peptide is the start 




position plus eight 1 


StartJISubseguenoe 


l| Soora 1 


522| 


LTWKI<I_DR 


I 1.250 


85 J 


FTTGARIDR 


I 1250^1 


779 


ATLINELVR 


1.250 


192 


TPEGDKI\4PQ 


1.125 


858 


NPENRQMIM 


1 1.125 


14811 IPENSAINS 


1 1.125 


591 11 LITmiPDY il 1.000 ! 


37t 


NVUGDLIK II 1.000 


172 


GVQNYaiK 


1 1.000 1 


800 


lApySSPTS 


1 i.oqo_ 


438 


AApAGKPPL 


1.000 J 


972 


FVACDSISK 


Li.qoo^ 


518 (RTGIWLTWK 


1.000 


854!|WATPNPENR 


1000 1 


527! 


KLDREKEDK 


1000 


644jlKAEDGGRVSj[ 0.900 J 


J6 Jl RjEEDTGEI j| 0.900 j 


204 1 


QKELDREEKll 0.900 j 


708| 


NAEVRYSIV 


|j[.900j 


316 


^REETPNHK 


0.900 


128 1 


JJEDINDNA 


0.900 


931 


DSPDLARHY 


0.750 


20 1 


HSGAQEKNYil 0.750 


981 1 


GSSSSSDPY 


0.750 


55 II KSLHAMQF II 0.750 


635||KQESYTFYV 




727| 


lPQETGNITL 


0.675 


69 ; 


TGDVPURX 


0.625 


61211 ENDDFTIDS 


1 0.625 


495! 


SGPNAKINY 


0.625 1 


804 i 


SSPTSDYVK 


0.600 


(22l|[yEpGGFPQR 


0.500 J 


[20j j| LIVQKELDR^ 


j^q j 


609| 


ILDENDDFT 


0.500 


892] 


KADDVDSDG 


0.500 



Table VIIM09P1D4V.1 -Al- 
9-mers 


Each peptide is a portion of 
SEQ ID Na 3; eadi start 
position is specified, the 
i length of pepfide is 9 amino 
adds, and the end postfion for 
each peptide is the start 
position plus eight 


Stertj[Subsequence 


1 Score 1 


895i|DVDSDGNRV| 0.500 


[70q||AWNDTGMN 


0500 


389|DADHNGRVT 


0.500 


802] DVSSPTSDY 


0.500 


645 AEDGGRVSR 


0,500 


740||DVrDLGLHR| 0.500 


617JLTIDSQTGV[j 


0.500 


725 1 AIDQETGNI 


1 0.500 


30411 AHGLITIK j| 0.500 | 


241ilDTOpNHPyF 


Lojsqo j 


514i|SLDCRTGML| 0.500 


974 ACDSISKCS 


0.500 


116JI PDEIFRLVK 


0.450 


77 jl lEEDTGEIF 


0.450 1 


lfZ5JLjPENt^PGyL0^_ 


258; IPENAPVGT 


|_0,450j 


109! EVEVAILPD 


_0.450 J 


401 DHEIPFRi-R 


1 0.450 


435 j KLLAADAGK | 0.400 


780 TLINELVRK i 


La400 


256 VSIPENAPV 


0.300 


940 1 KSASPQPAF 


0.300 


851 |[NSEWATPNP 


0,270 ] 


744||LGLHRVLVK 


[0,250 1 


704|DTGMNAEVR 


0.250 1 


666 VNDNKPVFI 


0.250 


[387 PKD>^HNGR( J.250 


350JI PNyPSIDIR j 




I^M^IIDNAPVFI 1 0^0 


1 90 ; RIDREKLCA 


0.250 





Table IX-109P1D4v.1- 
Al-IO-mers 
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Each peptide is a portion of 
SEQIDN0:3;eadistart 

position is specified, the 
length of peptide is 10 anuno 
adds, and the end position for 
each peptide is the start 
po sition plus ni ne^ 



Posil Suiasequence jl Score 



1891 1 LLETaAYLDYH 225.000 



682 DLEEq T MGKY. 45.000 



266 DSGPnAKINY 37.500 



1421 LSENi PLNTK || 27.000 



19511 YLDYeSTKEY II 25.000 



416! |KAED9GRV$R || 18.000 



lOHlASDGgLMPARil 15.000 



366 VTDPdYGDNSi 12.500 



389 TtDSqTGVIR 1 10.000 



|757l |S$DPySVSDC|r7.50Q 



122|| DNVPsIDIRYII 6,250 



j7l] [ RDHelPFRL ILgjSO 
575|| VSSPtSDYVK][ 6 jOO 



^07 


|KQESyTFYVK|| 5.400 


445 


1 FiVPpSNCSYj[ 5.000 


561 


1 STEApVTPNT | 4.500 


480 


NAEVrYSIVG i[4500 


579 


TSDYvKILVA | 3.750 1 


381 


llDEnDDFn \ 2.500 




AVDNdTGMNAl 2.500 


299 


KLDReKEDKYjl 2.500 


286 


ISlDCrTGMLTll 2.500 


117 


IVTDVnDNVPSjl 2.500 


250 


1 NNSPgiaTKj[2.600 


501 


ETGNiTUWlEK | 2.500 


476 


DTGMnAEVRY 2.600 


276 


aGPdAPPEF 1 2.000 


|763 


IVSDCgYPVrrll 1.500 


\m 


1 IQELpLDNTF (1 1.350 


513 


iVrPLglHRVLjl 1 .250j 


45 


lATDAdlGENAj 1.250 




VTDTnDNHPV! 1.250 


630 


|NPENrQMIMM]L 1.125 


23 


ETEIeVSIPE 1.125 


:2iq 


|AADAgKPRJs|j| 1.000; 


(2^ 


1 DADSgPNAKI jl 1.000 


362 


LGUTvTDPDY]! 1.000 


515 


iDLGLhRVLVKl 1.000 



Table IX- 109P1D4V.1- 1 
Ai-l0-mers | 


Each peptide is a portion of j 
SEQ ID NO: 3; each start 
portion is specified, the 
length of peptide Is 10 amino | 
acids, and the end position for! 
each peptide is the start ; 
position plus nine. . 


Pos|| Subsequence j| Score 


47j| DADIgENAKlJ 


[jLOOO^ 


290 RTGMnWKKl 


1^ : 


551 ATLInELVRK I 


1.000 


13 DTNDnHPVFl^ 


IjloooJ 


161 DADHnGRVTCi 


1.000_ 


659|TIEEIKADDV| 


0.900 


25 ElEVslPENA 


0.900 


229! KDENdNAPVF 


0.900 


|338 NSPVfTHNEYll 0.750 


60 FSNLvSNIARjl 0.750 


|278 GPDApPEFSLlI 0.625 


j 335j|QNDNsPVFTH!L0.625_ 


120j| VNDNvPSlDlJ[ 0.625 1 


23l!lENDNaPVFTQll 0.625 


438|VNDNkPVF]V 


! 0.625 


80 { LITIkEPLDR^ 


Ip.SOQ 


[293j[MIJV^ 


i 0.500 ! 


105 GLMPaRAWlVL 


0.500 j 


721 QIQPeTPLNS 


0.500 


280|DAPPeFSLDC|| 0.500 


592 GTITvVVViF 


il 0.500 


169 TCFTdHElPF i| 0.500 


49 1 DIGEnAKIHF 


0.500 


460 STNPgTVVFQj 0^500 


435[WDVnDNKPVll 0.500 


|746l|ACDSiSKCSS!| 0.500 


664|1kADDvDSDGN 


jLo.500 


j|396 LyiRPnlSFDR_ 




||33jL«DQnpNSPV 


I 


j|262||AiyiDAdSGPHA; 0.500 i 


l|510||_KCDVtDLGLH j 0.500 


|667j[DVDSdGNRVT!| 0500 


497| AIDQeTGNlT 




|713! SASPqPAFQI 


i 0.500 ' 


752| KCSSsSSDPY 


} 0500 


550|LNArUNELVR 


1 0.500 



Table IX -109P1D4V.1- 1 
Ai-ivKners j 


Eadi peptide is a portion of 1 
SEQ ID NO: 3; each start 
position is spedfied, the 
length of peptide is 10 amino 
adds, and the end position for) 
each peptide is the start ! 
position plus nine. { 


Posi 


Subsequence [Score 


831 


IKEPIDREET | 0.450 | 


544j VNESyimTLjl 


jeioj 


QAPHIKAAQK | 0.400 


703j 


DSPDlARHYKi 0.300 } 


28| 


VSIPeNAPVG! 0.300 


220 


QSAMIFIKVK 0.300 


665 ADDVdSDGNR 0.250 


218 


LNQSaMLFIK 1 0.250 


474 DNDTgMNAEV 0.250 


701 iKPDSpDLARH | 0.250 | 


530l QPDSIFSWI 0.250 


676] 




233 


DNAPvFTQSF! 0.250 


704 SPDLaRHYKS 0.250 


569 


NTEIaDVSSP || 0.225 


[30! 


ireN^VGTSjL0^5_ 


|303i| EKEDkYLFTI !| 0.225 


[247i 


1 IPENnSPGIQ 0.225 


|351! 


IVPENIPRHGT 0.225 


723|QPETpLNSKH 0.225 


201 


TKEYalKLLA 0.225 


50 


IGENaKIHFS 0.225 


175 


1 EIPFrLRPVF 0.200 


193 


AAYLdYESTKl 0.200 


[598 


1 WlFiTAWR 0.200 


456 


jLVLPsTNPGTj 0.200 



Table X-109P1D4V.1- 
A0201-9-mers 



Each peptide is a portion of 
SEQIDNa3;eadistart 
position is specified, the 
length of peptide is 9 amino 
acids, and the end position fbrj 
each peptide is the start 
position plus eight 



Posll Sequence || Sam 



^1 FIL£TAAYL I I 8198.9101 



m]| ILPDEIFRlII 1986.2721 
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Table X-109P1D4v,1- 
A0201-9-mers 


Each peptide is a portion of 
SEQ ID NO: 3; each start 
position is specifiecl, the 
length of peptide is 9 amino 
t adds, and the end position for 
( each peptide is the start 
position plus eight 


r Up 




Score 


697 


\J\iirUOLro 

V 


385.691 


273 


GLMPARAM 

y 


257.342 


|460 


GMLTWKKL 


J31_.296^ 


765 


WVIFITAV 


^423 _ 




MVLVNVTD 
V 


O0.U4O 


820 


NLLLNFVTI 


73.343 


61 


RLVKIRFLI 


60.510 


549 


il-DENDDFT 


55.992 


[575 


l<QESYTFYV 


50.389_ 


598 


KVTINWDV 


48.991J 


234 


NIARRLFHL 


39.184 J 






oO.JoD ( 


704 






4 


KLVYKTGDV 


31 fi4R ! 


854 


q™gkynw 




29.487 


174 


ILQVSVTDT 


29.137 


753 


ILVAAVAGT 


29.137 


905 


ELPLDNTFV 


28.690 


238 


RU^HU^ATT 


27.572 


121 


SQNIFGLDV 


26.797 


930 


SVSDCGYP 

V 


24.952 


674 


TUWEKCDV 
T 


22,711 


222 


KIHFSFSNL 


_19^33 


711 


FyNEmNA 


18.856 


556 


FTipSQTGV 


18.219 } 


855 

I — ^ 


TMGKYNWV 

T 


16.550 


939 


TTFEVPVSV 


14^4j 


6^ 


TyyFQViAyi 


JI3.997 j 


[625 


VLPSTNPGT 


1Z668^: 


284 


NVTDVNDN 
V 


12.226 


308 


WLSENIPL 


11.757 



142 



Table X-109P1D4V.1- 
A0201-94ners 


Each peptide is a portion of 
SEQ ID NO: 3; each start 
\ position is specified, the 
length of peptide is 9 amino 
adds, and the end position for 
each peptide is the start 
position plus eight. | 


Po^ 


Sequence 1 


Score 1 


[685j 


Gli^RVLVKAl 


11.426 J 


709! 


NLFyr^VTl 


1t305_j 


1 


T 


10.931 


299 


YiyiWNDTj 


10.841 


274 


LMPARAMV 
L 


10.754 


247 


GLITIKEPL 


10.468 


210 


QLHATDADI 


10.433J 


888 


FQIQPETPL 


9.963 


49GI 


LTSNVrVFV 


9.032 


843! 

cr J.T.J 


VTLDLPIDL 


7.652 ! 


423; 


IQLTKVSAM 


7.287 1 


[688 


RVLVKANDL 


6.916 


511 


THNEYNFY 

V_ 


6.317 


486 


GVPPLTSNV 


6.086 


673j 


ITLMEI<CDV 


6X)76 


630 


NPGTWFQ 
V 


6.057 


757 


AVAGTITVV 


5.739 


683 


DLGliiRVLV 


5.216 


300 


IVNPVNDTV 


5.069 


766 


WIFITAW 


4.242 


472 


KEDKYLFTl 


3.789 


75 


NAPUPATV 


3.671 


763 


TWWIFIT 


3.566 


116 


YEUKSQNI 


3.453 


493 


NVTVFVSII 


3.271 




FLIEDINDNj 


3.233 


l762j 


ITVWVIFI ] 


__3J16^ 


190| 


KETEIEVSI j 


2.911 


(4031 


APVFTQSFV 


2.497 j 


453I 

...i 


FSLDCRTG j 


2.263 


[7KlJ 




2.254 J 


743| 


VSSPTSDYVl 


2.080 


662 


DLFAIDQET 


2.068 
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Table X-109P1D4V.1- 
A0201-9-mers 


Each peptide is a portion of 
SEQ ID NO: 3; each start 
position is specified, the 
length of peptide is 9 amino 
adds, and the end position for 
each peptide is the start 
position plus eight 


PosI 


Sequence J 


Score 


825 


FVTIEETKAi 


zooo 


906 


LPLDNTFVA 


1.989 


352 


FSNQFLLET 


1 956 


354 


NQFLLETAA 


1.864 


859 


YNWVTTPT 
T 


1.857 


275 


MPARAi\4VL 

y 


1.775 


436 


GPNAWNYL 


1.764 


266 


LVLASD6GL 


1.528 


681 


VTDLGliiRV 


1.511 


819 


KNLLLNFVTj 


1.498 




U^QSAMLFI 


1.465 


764| 


WWIFITA 


1.404 


[708 


VNLFVNESV 


1.399 




l/l OCMIDI M 

vLohNlPLN 


1.195 


0 10; 


YINrYVrbNL 


l.loo 




LI 1 V 1 Ut\UA 


I.IDl 


777 


KUArrlLKA 
A 


1.159 


[224 


IHFSFSNLV 


1.154 


ACA 

454 


SLDCRTGM 
L 


1.111 


913 


VACDSISKC 


1.106 




VLASDGGL 
M 


I.U90 


370 


KEYAIKLLA 


1.082 


(407 


TQSFVTVSI 


1.058 


169 


RSSTAILQV 


1^_J 


735| 


TPhnrEiApy 


_1.044_ 


42oi 


SPGIQLTKVI 


_1.044 


171 j 


STAILQVSvj 


0.966 j 


756.1 


MyAGTiryi 


_0.966 J 


264j 


KLLVLASDG 


0.965 1 


366j 


YESTKEYAI 


_0.933_ 


\m 


SVHTRPVGI 


0.913 


658 


GNTRDLFAI 


0.908 


350 


PVFSNQFll 


0.882 
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Table X-109P1D4V.1- 1 
A0201-9-mers J 






Table XI ~ 109P1D4v.1-A0201- 1 
10-mers | 




Table XI - 109P1D4V.1-A0201- 
10-mers | 


] 

1 

i 

1 a 
1 

1 


Eadi peptide is a portion of | 
SEO ID NO: 3; each start 
position is spedfied, the { 
tengtli of peptide is 9 amino 
tcids, and the end position for j 
each peptide is the start \ 
position plus eight 




Each peptide is a portion of SEQj 
ID NO: 3; each start position is 
specified, the length of peptide is 
10 amino adds, and the end | 
position for each peptide is the j 
start position plus nine. _ J 




Each peptide is a portion of SEQj 
!D NO: 3; each start position is 
spedfied, the length of peptide is 
1 0 amino adds, and the end 
position for each peptide is the 
start positi'on plus nine^ ! 


Posj 


Subsequence j ScoreJ 


Pos Subsequence I 


Score j 


|f 


>os| Sequence 1 Score | 


767 i 


VIFItAWRC 1 9.882 


339 ! RDHelPFRL ; 3.166 1 




J14 | IPLNTKIAL 0.877 






672 II NtTLmEKCDVji 9.563 


l454J SLDCrTGiVlLT l| 2.981 








855|}TMGKyNW\m-][9.149 




313] NIPLnTKIAL Jj Z937 




Table XI - 109P1D4v.1-A0201- 
10;iners 


173iLAlLQvSVTDT Jl 8.720 


109 j GlNGvQNYEL j] Z937 


Each peptide is a portion of SEQ 
ID NO: 3; eadi start position is 
specified, the length of peptide Is 
10 arruno adds, and the end 
position for each peptide is the 
start position plus nine. 


i?3j| 


NIFGIDVIET i 8.720 


385 PLNQsAIVILFI 


J.902 


934 


CGYPvTTFEVj 8.427 


226 


FSFaiLVSNI 


2.666 


489 1 


PLTSnVTVFV 


8.416 


757 


AVAGtlTWV !| 2.495 


902 


IIQEIPLDNT 


8.049 


1 370 KEYAiKLLAA |[ 2.488 


936 i YPYTtFEVPV i| 7.936 


440 1 KINYILGPDAJI 2.391 | 


1 Posll Subsequence Score 


145 


KELDrEEKDT | 7.693 


118 


LIKSqNlFGL 


2.331 


1 274 il LMPAtAMVLV 196.407 


646 


GWINAeVRYSl 


7.535 


291 1 NVPSiDIRYl 'i| 2,310 




184.215j 


721 


UNEIVRKST i 7.142 j 


753{LiLVAaVAGTl i| 2.306 


701 SLPSvVIVNL 


181.794 


[500 


ilDQnDNSPV \ 6.503 j 


632 II GT\/VfQVIAVjlj.222 | 


549 llDEnDDFTl 168.703 


590 


RVSRsSSAKVj 6.086 ] 


929ji YSVSdCGYPV |1 2.088 


53 AILPdEIFRL 


144.981 


629 


TNPGtWFQVj 6.057 


377 II LAADaGKPPL 


2.068 


1510 FTHNeYNFYVt 141.751 i 


ll20| 


1 KSQNiFGLDV 6.038 


77 11 PLfPaTVlNl 1 1.953 | 


223 il KIHFsFSNLV !|127.193; 




1 SIPEnNSPGi i 5.881 


647l[MNAEvRYSIV jj 1.946 ! 


279 II AMVLvNVTDVjll15.534i 


402 1! NAPVfTQSFV 


5.313 


842 i RVTLdLPIDL H 1.869 | 


76411 W\/ViFITAV !| 90.423 


707 II IVNLfVNESV 


5.069 


307 i T\A/LsENIPL j 1.869 


99 j TLPAaVDPDV 


69.552 


1321 


1 ALITvTDKDA j 4.968 


233 1 SNIArRUHL || 1.860 


1 309 11 VLSEnlPLNT 


51.940 


1 424 II QLTKvSAMDA 4.968 


316 II LNTKiALITV 


\JJJp_ 


[ 67 Jl aiEdlNDNA 45.911 


h 


1 KTGDvPLIRI J 4.782 


435 SGPNaKINYL 


1.764 


154811 Sil-DeNDDFT |i 41.891 


|265 


Ij LLVUSDGGL 1 4.721 


606 \ VNDNkPVFiV 1.689 


273 {| GLMPaRAMVL ]L32.407 


912 


1 FVACdSISKC 1 4.599 




272 GGLMpARAMvil 1,680 


75211 KlLVaAVAGT 1130.519 


478 


FTlLaKDNGV j| 4.444 


1 81911 KNLUNFVTI 


1.676 


904 QELPiDNTFV 


27.521 


853 


EQTMgKYNWV | 4.363 




930 j| SVSDcGYPVT 


1.644 


697) GQPDsLFSW 22.523 


|680 


DVTDIGliJRV II 4.304 




938 II VTTFeVPVSV 


1,642 


299 YIVNpVNDTV 


1 21.556 


230 


NLVSnlARRL Jl 4.272 


755. VAAVaGTITV 


\ 1.642 


522 1 NLPRhGTVGL 21.362 


(_765 


WVIflTAW iL4.242_ 


906 ( LPLDnTFVAC | 1.589 




|300 


1 iVNPvNDTVy i 4.242 


m LGjoyKys/s^ ij 1.571 


625 j VLPStNPGTV || 15.371 


197 j[ StPEnAPVGT j 4.201 


1^58^11 VAGTr^^ 


1 1.549 


822 i| LLNFvTIEET ! 14.277 


|603 






jl04j|_yDPpvGINGV| 1549 _ 


1387 1 NQSAml-FlKV j 13.398 


1624! LVLPsTNPGT 


^ 4.101 


[6O5JI DVNDnKPVFI || 1.544 


1 7jl1 (1 FWEsVTNAT j| 12.298 


(209 


i TQLHaTDADi i| 3.914 




620 jl CSYeVLPST j 1.468 


703] FSWiVNLFV 1 11.487 




675 


1 LMEKcDVTDL i[1861 




430 S[AMDAdSGPNAl[ 1.435_j 


696 II LGQPdSLFSV 1 10296 




734 


Jl VTPNEIADV II 3.777 




85 II NiSipENSAI || 1.435 


! 5 11 LVYWSDVPL j 10.169 




636 


11 FQVIaVDNDT ![ 3.476 
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j Table XII- 109P1D4V.1- 
A3-9-mers 




Table Xli-109P1D4v.1- 
A3-9-tners 




Table XII -109P1D4V.1- 


Each peptide is a portion of SEQ 
ID NO: 3; each start position is 
specified, the length of peptide is 9 
amino adds, and the end position 
for each peptide Is the start 
i position plus eight 


1 

1 


Each peptide is a portion of SEQ 
ID NO: 3; each start position is 
specified, the length of peptide is 9 
amino acids, and the end position 

for each peptide is the start 
position plus eight j 


1 

1 


Each peptide is a portion of SEQ 
ID NO: 3; each start position is 
specified, the length of peptide is 9 
amino adds, and the end position 
for each peptide is the start 
position plus eight 


Pos || Subsequence 


Score 




One 1 

rOS 1 


Subsequence | 


Score 




_Pos IL Subsequence 


Score 


137 il 


KIVIPQUVQK I 


90000 




7fi1 


TIT\AAA/IF 
1 1 1 vvv vir 




I 


J§iJLyywiFiTA_ 


0.270J 


375 1 


KLLAADAGK 


90.000 






IRU 1 V 1 Ui\ 


n onn 




234 1 


NIARRLFHL 


0.270 


467 II KLDREKEDK I 


60jqq 




117 1 

117J 


bLIiVoUNIr 


u.yuuj 


1 


4/0 1 


KYLFTILAK 


|0.270j 


720 II TLINELVRK | 


45^00 




00 


EIFRLVKIR 


0.900 1 


{ 

{ 


64 I 


KIRFLEDI 


0270 


112 |l 


GVQNYELIK | 


36^000 




701 1 


SLFSWIVN 


0,900 




DOU 


DVTDLGLHR 


0.240 


850 1 


DLEEQTMGK 


18.000 




389 


SAf\4LFIKVK 


0.675 




476 


YLFTILAKD 


0.225 


805 1 


IMMKKKKKK 


laoqo 




802 ! 


RQMIMMKKK 


0.675 




674 


TLMEKCDVT 


1 0.225 


803 1 


QMIMMKKKK 


15.000 




760 


GTITVWVI 


0.608 




662 1 


DLFAIDQET 


0225 


781 II HLKAAQKNK | 


10.000 




719 


1 ATLINELVR 


0.600 1 




872 1 


1 SPDLARHYK 


|a200 


Qf\G. \ 

oUo 1 


MMKKKKKKK ! 


10.000 




210 


QLHATDADI 


a600_ 




775 


RCRQAPHLK 


1 0.200 




NLVSNIARR || 9.000 j 




614 


_J\/PPSNCSY_ 


0^0_ 




510 


FTHNEYNFY i|a200 




_GMJLJWKKL 1 


_6.075j 




489_ 


_PLTSN\m/F J 


0.600 




464 I 


WKKLDREK 




602 ! 


NWDVNDNK j 


4M)j 




^953 


|_G1QVSN7]T^ j 


[0.6OOJ 




779 


APHU(AAQK |[a200 


61 


RLVKIRFLI 1 


4.050 1 




39 


1 GIPRDEHCF 1 


0.600 1 




684 


tGLHRVLVK l|O180 


947 


GUTIKEPL 


4.050 




462 


1 LTWKKLDR jj 0.600 j 




454 ] 


SLDCRTGML 


0180 

I.-—... J 


912 ^ 


_ FVACDSISK 


4^0 




25 II FTTGARIDR |l0.6q0 




J58_J 


KVKVEDGGF 


0180^ 


861 J 


WVTTPTTFK ! 


3.000 




249 


1 ITIKEPLDR 1 


1 0.600 j 


1 


633 i 


TWFQVIAV 


O180 


[J20J 






^493_ 




[0540 




769 1 


FITAWRCR 


0.180 


54 


ILPDEIFRL II 2.700 1 




223 


KIHFSFSNL J 


O540 




598 I 


KVTINWDV 


[OI8OJ 


563 


GVIRPNISF 


2.700J 




576 


QESYTFYVK 


0.540 1 




742 


DVSSPTSDY 


0.180 


387 


NQSAMLFIK 


2.700 




709 


1 NLFVNESVT ! 


0.500] 




241 ! 


HLNAnGLI 


O180 


244 1 


ATTGLITIK { 


2.250 




238 


Rl_FHLNATr 


O500 




308 1 


WLSENIPL 


O180 


767 1 


VIFITAVVR 


2.000 




419 


NSPGIQLTK 


O450 




575 j 


KQESYTFYV 


0162 


590 1 


RVSRSSSAK 


2.000 




1 753 


1 ILVAAVAGT 


O450 




391 1 


MLFIKVKDE 


O150 


s 1 


KTGDVPLIR 


1.800 




1 891 


1 QPETPLNSK 


0.450 




910 i 


NTFVACDSl 


O150 


53 1 


AILPDEIFR 


1800 




1 762 


L nvwviFi 


0.405 




628 


1 S7NPGTWF 


0.150 


804 1 


1 MIMMKKKKK | 


1.500 




1 531 


II LITVTDPDY 


0.400 






L273J 


1 JBUyiPARAMV 1 


1.350 




L385^ 


PLNQSAMLF 


0.400 




Table XII(-109P1 D4V.1-A3- 


LJ56J 


1 FLLETAAYL {[1.350 




1 869 


1 KPDSPDLAR 


0360 






_ lu-mers 




1 685 ' 


GLHRVLVKA ! 


1360 




942 


! EVPySVHTR 


[0.360 




tach peptide is a portion of SEQ 
ID NO: 3; each start position is 
specified, the length of peptide is 


i 141 j 


UVQKELDR \ 


1.200 






i SSPTSDYVK 


0.300 






NVPSIDIRY ; 


,1200 




339 


II FTDHEIPFR^ 


0.300 




10 amino acids, and the end 
position for each peptide is the 
start position plus nine. 


IJZiJ 


LMPARAMVL 1|1200 




174 


i ILQVSVTDT 


0.300 




! . 458 i 


1 RTGiyiLTWK 1 


|1000 




1 548 


: SILDENDDF 


0.300 




Posj 


Subsequence ; 


Score 


1 ^1 


_DLGQPDSLF j 


0.900 


il 368 J STKEYAIKL 


0.270 




683 1 


DLGLhRVLVK | 36.000 


1 129 1 


1 VIETPEGDK 


0.900 


j 821 il LLLNFVTIE 


1 0,270 




319 1 


KIALiTVTDK 18.000 


1 855 j 


1 TMGKYNWVT 


0.900 


irr 


II KLVYKTGDV 


ll 0.270 




530 


GLITvTDPDY | 18.000 
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Table XIII - 109P1D4v.1-A3- 
10-mers 




Table XIII - 109P1D4V.1-A3- 
10-mers 


Each peptide is a portion of SEQl 
ID NO: 3; each start position is 
spedtied, the length of peptide is 
10 amino adds, and the end 
position for each peptide is the 
start position plus nine^ 


1 

i 

i 

i 

i 
i 


Each peptide is a portion of SEQ 
ID NO: 3; each start position is 
spedfied, tiie lengtii of peptide is 
10 amino adds, and the end 
podfion for each peptide is the 
start position plus nine. 


Pos|| 


Subsequence 


Score i 




Pos 1 


Subsequence 1 


Score 


575 II 


KQESyTFYVK ) 


16.200 


1 


53 i 


AllPdElFRL : 




803 II 


QMIMmKKKKKj 


15.000 




128 


DVIEtPEGDKJ 


0.608 1 


805 


i!\4IVIKid(KKKK ! 


15,000 


i 


766 


WIFiTAWR 1 


0.600 


140 II 


QLlVqKELDR j] 


12,000j 




522! 


NLPRhGTVGL ] 


0.600 


467 II 


KLDReKEDKY || 12.000 




354 


NQFUETAAY j 


0.600 


806 II 


MMKKkKKKKK || 


10,000 




761 


TITVvWlFI i 


0.540 


347 1 RLRPvFSNQF i| 


9.000 




309 1 


LVLSEnlPLNT jl 0.450 | 


646 


GMNAeVRYSI j 


8.100 




802 1 


RQMIml\^KKKK 


0.450 


273 i 


GLMPaRAMVL [ 


8.100 




123 


NIFGIDVlETlJ 


0.450 


461 


MLTVvKKUDR i| 


8,000 




743 


VSSPtSDYVK 1 


0.450 


357 1 LLETaAYLDY 


8.000 




.Z53j 


1 ILVAaVAGTi | 


0405^ 


701 LSi-FSvVlVNL J[l.750^| 




LiJ 


[ jCTGDvPLlRi j 


_0405 


beoJI 


I^^GFPQRll 


3.^0J 




557^ 


1 ™sgI§viRj 


1 0.400 


361 1 


AAYljdYESTK \\ 


3.000 




424 


QLTKvSAMDAj 


[0400 


444 


LLGPdAPPEF 1 


3.000 




107 


DVGInGVQNY i 


1 0.360 


458 


RTGiVlITWKK 


3,000^ 




939 


TTFEvPVSVH || 0.338 


549! 


ILDEnDDFTI 


2.700 




88 1 IPENsAINSK ! 


0.300 


uA 


Pj/PaTViNI J 


jjoqj 




243 


NATTgLITIK 


JO.300 


564 1 


VIRPnISFDR ;| 2.700 




655 


1 IVGGnTRDLF 


0.300 


719 II ATLinELVRK i 


2250 1 




^23 


LNFVtlEETK 


1 0.300 


890 1 


IQPEtPLNSK 


2.025 




16 


11 RIEEdTGEIF 


0.300 


760 


GTiTvVWIF i 


2.025 




5 


II LVYKtGDVPL 


0.300 


363 1 


YLDYeSTKEY 


2.000 




[274 


]|j_MPArAMVLV 


1 0.300 


675 


U\4EKcDVTDL j 


1.800 




767 


jl VlFltAWRC 


1 0.300 


55 


LPDEiFRLVK 


1.800 


i 


181 


II DTNDnHPVFK 


|| 0.300 


804 


MlMMkKKKKK \ 


1.500 




463 


T\A/KkLDREK 


j 0.300 


39 


GlPRdEHCFY 


1.200 




99 


J TLPAaVDPDV 


0.300 


146 


El-DReEKDTY 


1200 


1 


508 


PVFThNEYNF 


1 0.300 

1 \ 


669 


ETGNiTLMEK j 


0.900 


1 


763 


TVWvlFITA 


\ 0.270 


613; 


1 FIVPpSNCSY • 


0.900 




137 1 KMPQWQKE 


Jl 9:270 ; 


58 1 


1 ElFRiVKIRF ; 


0.900 


1 


1 632] GTWfQVlAV 


i 0.270 


143 


1 VQKBDREEKj 


0.900 




265 i LLVLaSDGGL 


li 


279' 


AMVLvNVTDV \ 


0.900 


i 


820 1 NU-LnFVriE 


Q270 


109 


1 GlNGvQNYEL 


0.810 




|l18 


1| LlKSqNIFGL 


■\ 0.270^ 


850 


DLEEqTMGKYj 


q.8io_ 




1 310JLLSENPLNTK 


1 0.225 ^ 


1 248 II LITIkEPLDR 


0.800 




|388 


Jl QSAMIFIKVK 


0.225 


|67 


1 aiEdiNDNA 


1 0.675 




[241 


HU^aiT 


O^J 



Table Xlll-109P1D4v.1-A3- 

10-mers 


Each peptide is a portion of SEQ 
ID NO: 3; eadi start position is 
spedfied, tiie iengtti of peptide is 
10 amino adds, and tiie end 
position for each peptide is the 
start position plus nine. 


Pos 


[jSubsequence 


Score 


337 


[jCFTdHEIPF^ 


1 0.200 


430 


AMDAdSGPNA | 


0.200 


LZZ^JlM'^^^'^^^^AQK^ 




|454 


II SlDCrTGMLT 1 


0.200 


386 i| liJQSaMUlK \ 


1 0.180 


|418 


11 NNSPglQLTK 


0.180 


I1II 


II NGVQnYELIK 


|J).180 


1 905 II ELPLdNTFVAj 


1 0.180 


[2I7JI DIGEnAKIHF 


[ 0.180 


1 307 II TWLsENIPL 


0.180 


1385 II PLNQsAMLFI || 0.180 




! RLVKiRFLIE 1| 0.180 | 


223 


1 KIHFsFSNLV^ILO.180^ 


422 


GIQLtKVSAM | 0.180 


866 


TTFKpDSPDL 


1 0.150 


|822|[ llNFvTIEET 


il 0.150 




Jl MLFIkVKDEN || 0.150 


1 26 


1] TTGArjDREKj|j.150_ 


321 


1 ALITvTDKDA 


i 0.150 


339 


1 FTDHelPFRL 


i 0.135 


230 


11 NLVSnlARRL || 0.135 


356 il FllEtAAYLD 


j| 0.135 


1 764 II VWiFITAV 


J 0.135 



Table XIV-109P1 D4v.1-A1 101- 

9-mers 



Each peptide is a portion of 
SEQ ID NO: 3; each start 
position is spedfied, the length 
of peptide is 9 amino acids, and 

U^e end position for each 
peptide is tiie start position plus 



Pos j| Subsequence j Score^ 



1!2 ILgvqnybjk^ 

590 II RVSRSSSAK jj 6.000 



912 J FVACDSiSK ; 4.000 



475 KYUTILAK 3.600 



BlEIQMLlWKjl 3.000 
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Table XIV-109P1P4V.1-A1101- 
9Htiers 


Each pepfide is a portion of 
SEQ ID NO: 3; eac^ start 
position is specified, the length 
of peptide is 9 amino adds, and 

the end position for eadi 
peptide is the start position plus 
eight 1 


Pes 


1 Subsequence Score | 


602 1 NWDVNDNK 3.000 


861_ 


VvvTTPTTrK 2.000 




NQSAMLFIK 1.800 ] 


375 


KLLAADAGK 1.800 ! 


802 


RQMIMMKKK 1.800 j 


137 


KMPaiVQK 1 1.200 ! 


l467| 


[KLDREKEDK 1.200j 


1 8 ; 


1 KTGDVPLIR 1.200 \ 


|244i 


1 ATTaiTIK 1.000 


462 


LTWKKLDR 0.600 


BL 


TLINELVRK | 0.600 i 


J49_ 




775 


RCRQAPHLK | 0.600 | 


719 


ATLINaVR 0.600J 


|362 


1 AYLDYESTK 0.600 




1 FTTGARIDR }| 0.400 


[mji IMMKKKKKK 0.400 | 


1 jg4j[ MIMMKKKKK || 0^0 j 


582 


YVKAEDGGR 0.400 


129 [ VIETPEGDK j 0400 


320 


lAUTVTDK 0.300 


803 


QMIMMKKKKl 0.300 


824 


II NFVTIEETK || 0.300 


680 11 DVTDLGLHR j| 0.240 


1 669 


11 KPDSPDLAR II 0.240 | 


1 53 


11 AILPDEIFR 0.240 


1 850 ilDLEEQTMGK 0.240 


141_ 


LIVQKELDR | 0.240 


1.517 


!|_FYyPENLPR ! 0.240^_ 


1389 




1[ 781 j| HLKAAQKNK \[ 0.200 j 


872 


j|SPDLARHYK|| 0.200 


[806 


||MMl<W<KI<lfl<^^ 0.200 


779 


j APHLKAAQKj 0.200^ 


891 


J QPETPLWSK] 0.200 


339 


FTOHEIPFR 0.200 
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Table XIV-109P1D4V.1-A1101- 
9-mers 

1 IWI w 




Table XIV-109P1D4v.1-A1101- 1 
9-mers j 




Each pepGde is a portion of 
SEQ ID NO: 3; each start 
position is specified, the length 
of peptide is 9 amino acids, and 

the end position for eadi 
peptide is the start position plusi 
eight | 


i 


Each peptide is a portion of | 
SEQ ID Na 3; each start 
position is specified, the length 
OT pepnae is \j amino acias, ana { 
the end position for each | 
peptide is the start position plus! 

eight J 


Pos Subsequence j Score { 




Pos Subsequence j Score | 


j464_ 


WKKLDREK | 0.200 i 


459 TGMLTWKKJ 0.040 


563 GVIRPNiSF 0.180 


935 GYPVTTFEV j 0.036 | 


767 


1 VIFITAWR j 0.160 


152 lrKDTYVMKVK]| 0.030 


576 


QESYTFYVK! 0.120 




843in/TLDLPIDLj[ 6.030 


230 NLVSNIARRi 0.120 


766 irWIFITAW ]| 0.030 


942 EVPVSVHTR 0.120 \ 


280 1 MVLVNVTDV j 0.030 


688 RVtVKANDLl 0.090 


266 LVLASDGGL | 0.030 


811 KKKKKHSPKj 0.060 


762 1 ITVWVIFI 0.030 


684 1 LGLHRVLVK | 0.060 




765 WVIFITAV j 0.030 


311 SENIPLNTK 0.060 


229 SNLVSNIAR 1 0.024 


598 II KVTiNWDV i| 0,060 


58 EIFRLVKIR !| 0.024 


215 j[DADIGENAKjLp.060 


30 RIDREKLCA 0.024 


764 Jl WWIFITA || 0.060 


273 1 GLMPARAMV 0,024 


|644 DTGMNAEVR 0.060 




800 1 ENRQMlMWIKi 0.024 


704 SWIVNLFV | 0.060 


939JI HFEVPVSV j 0.020^ 


48^ GVPPLTSNVj 


0.060 


614j|jyPPSNGSY j|_ 0.020 


432 i DADSGPNAK! 0.060 


324jj TVTDKDADH J 0.020 


395 I KVKDENDNAjf 0.060 


754 |[IVAAVAGTI ][ 0.020 ; 


633 


TWFQVIAV j 


0.060 


368 i| STKEYAIKL || 0.020 ' 


205 IGTSVTQIHA 


0.060 


1 73 llWRGRQAPHj 0.020 


158 KVKVEDGGF 0,060 


1 946 II SVHTRPVGI j 0.020 


308 WLSENIPL 0.060 


757 1 AVAGTITW ( 0.020 


61 RLVKIRFLI Jl 0.054 


750 YVKILVAAV | 0.020 


1 697 II GQPDSLFSV 0.054 




1 575 It KQESYTFYV 


0.054 


Table XV- 109P1D4V.1- | 
A1101-10-mers ] 


i 22 II GEIFHGAR 


0.054 


Each peptide is a portion of SEQ j 
ID NO: 3; eadi start position is j 
specified, the length of peptide is 
10 amino acids, and the end 1 
position for each peptide is the I 
start position plus nine. \ 


1 760 II GTITVWVI 0.045 


1 632 llGTWFQVIA || 0.045 


I ??0j[sySDCGYPV 


0.040 




1 801 ilNRQMIMMKKj J).040_ 


j 744 SSPTSDYVK ! 0.040^ 


Pos 1 Subsequence ! Score 


670 1 TGNITLMEK 1 0.040 


j 575 IjKQESyTFYVK 3.600 


1 ^^.]\ ^^^^3 it 




458JI RTGMI^^ 


j 182 ILTNDNHPVFKI 0.040 


L802j|RQMImMKKKKl| 1.800 


1 291 II NVPSIDIRY j 0.040 




1 719 II ATLlnELVRK i| 1.500 


794 WATPNPENR j 0.040 


319 1 KIAUTVTDK j 1.200 
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1 auixs A.V lUJ7i 1 l/'tv. I 

AIIOMO-mers 


t 


Tahlp X\/ - 1 nopi ndv 1 - 1 

1 C(L/ic /\v tujTr tU*TVm \ 

L A1101-10-mers J 


1 

\ 

\ 

1 


AIIOMO-mers 


Each peptide is a portion of SEQ 
ID NO: 3; each start position is 
specified, the length of peptide Is 

10 amino adds, and the end 
* position for each peptide is the 
start position plus nine. 


Each peptide is a portion of SEQ \ 
ID NO: 3; each start position is ( 

specified, the length of peptide ts | 
1 0 amino adds, and the end 1 
position for each peptide is the \ 

_^tartposition plus nine. _ ■ 


Each pepGde is a portion of SEQ 
(D NO: 3; each start position is 
spedfied, the length of peptide is 
10 amino adds, and the end 
position for each peptide is tiie I 
start position plus nine. _ • 


1 Pos !| Subsequence || Score ! 


Pos II Subsequence | Score ! 


Pos 1 Subsequence jl Score i 


160 I 


KVEDgGFPQRi 1.200 i 






757 


AVAGtljm JL 0^ j 


128 DVIEtPEGDKi 0.900 i 


418 II NNSPglQLTK ! 0.080 ! 


300 11 IVNPvNDTW ![ 0.020 j 


766 1 WIFFTAWR \ 0.600 i 


823 II U^FVIIEETK (| 0.080 


774 IIVRCRqAPHLKjl 0.020 j 


669 11 ETGNiTLMEK 0.600 i 


33JLREKLcAGIPR ! 0.072J 


707 II IVNLfVNESV || 0.020 | 


911 jiTFVAcDSISK | 0.600 1 


566 11 RPNIsFDREK jl 0.060 | 


750 


YVKIIVAAVA \ 0.020 


143 IIVQKEIDREEK 0.600 \ 


111 IjNGVQnYEUK 


0.060J 


255 LDREeTPNHK 0.020 


890 IQPEtPLNSK 0.600 


849 II IDLEeQTMGK 


0,060 


866 


TTFKpOSPDL 0.020 


804 Mil\4Ml(i<KKKKj 0.400 


601 INWdVNDNKj 0.060 


207 


SVTQIHATDA 0.020 t 


805 IMMKkKKKKKll 0.400 


810 IjKKKKkKHSPKl 


_0.060j 


939 


TTFEvPVSVHj 0.020 


1 361 j| AAYLdYESTK 0.400 j 


366 il YESn^EYAlK 


0,060 1 


457 


GRTGmLTVW 0.020 j 


1 55 11 LPDEiFRLVK 0.400 


8 j| KTGDvPLIRl 0.060 


725 LVRKsTEAPV 0.020 | 


flSI ||DTNDnHPVFK|| 0.300 


131.IL?yiCfTDHEI ] 0.060 ] 


582 IjYVKAeDGGRV!! 0.020 J 


1 463 jlTWKkLDREKjj 0.300 




0.060 


655 


[jyGGnTraU= j ^X)2i^ 


!lOiJlQ?iMm}5^^ 0.300 


1 763 


mVvlFITA ! 0.060 


773 IIWRCrQAPHLl 0.020 | 


564 VIRPnISFDR \ 0.240 


[59JiJ[RVSRsSSAKV 0.060 


310 1 LSENiPLNTK j 0.020 


140 


QLIVqKELDRj[ 0^240_ 




530 1 GLITvTDPDY | 0.018 


652J 


RYSIvGGNTRI 0.240 


1 760 li GTITvWVIF \ 0.045 


446 GPOApPEFSLj 0.018 


L??LiL9'i§y]?y-!ry!ill-i-24oj 


L^PJI^VDN^IGIVIN^ 


|j97j|GQPpsLFSyVj[ QmS_ 


778j QAPHlKAAQKl 0.200 * 


1 449j[APPEfSLDCRj 0.040 | 


1 53 j| AILPdEIFRL \ 0.018 | 


1 88 11 IPENsAINSK i 0.200 


1 5 1 LVYKtGDVPLj 0.040 


|941 IjFEVPvSVHTR 0.018 1 


1 243 II NAHgLITIK 0.200 


1 743 II VSSRSDYVK 0.040 


556 II FTIDsQTGVI 0.015 


1 SOeJiMMKKkKKKKK] 0,200 


1 338 Jl CFTDhEIPFR 


0.040 I 




1 149j|REEKdTYVMK| 0.180 


1 374 11 IKLLaADAGK 0.030 


Table XVI-109P1 D4v.1-A24 - 
9-mers 


461 IVILTVvKKlDR 0.160 


860 i 


NWVrtPTTFK 


0.030 J 


516 NFYVpENLPR 0.160 


764 WWiFITAV 


0,030 


Each peptide is a portion of 
SEQ ID NO: 3:eadistart 
position is specified, the lengti) 
of peptide is 9 an^no acids, and 

tfie end position for eadi 
peptide is tiie start position plus 
eight J 


248 LITIkEPUDR 0,160 


339 


FTDHeiPFRLj 0.030 


386 LNQSaMLFiK 0.120 


772 AWRrfiQAPH 0.030 


581 FYVKaEDGGR! 0.120 


266 LVlAsDGGLM 0.030 


1 842 II RVTLdLPIDL | 0.120 


510 FTHNeYNFYVll 0.030 


:| 52 j| VAILpDEIFR !| 0.120 




I 765 J VyyiflTAW ; 0.030 


Pos !|Subsequencel| Score | 


j[ 584 lKAEDgGRVSR][j),120 


349j RPVFsNQFLLj 0.027 


47 ilFYEVEVAILj 300.000 j 


il 26^ inpAriDR?5JL^:'*?P^ 




1 109 ||GlN6yaNlYEL|[ 0.024 


J6^ : VYKTGDyPLJIjOO.OOO j 


jl 689 l|GRVSrSSSAK|I 0.090 


1 646 llGMNAeVRYSi 


1 0.024 


702 |[ IJSyyiyNL ^[ 28J00J 


i| 465 11 KKLDrEKEDK 1 0.090 




;| 800 ilENRQmlMiyiKK'l 0.024 


\A^L\ TFKPDSPDLiJ 24.000 | 


L632jLGTWfQVIAV 0.090 




474^ DKYLfTILAK IL0.024 




718 NATUNaVR 0.080 




431 iMOADsGPNAK 0.020 




349 i RPVFSNQFLli 14.400 


24 1 IFHgARlDR | 0.080 




214||TDADiGENAK 0.020 




688 J RVLVKANDLlI 14.400 
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Table XVM09P1D4v,1-A24 - 
9-mers J 


Eadi peptide is a portion of 
SEQ ID NO. 3; each start 
position is specified, the length 
of peptide is 9 amino acids, and 

the end position for each 
peptide is ttie start position plus 
eight | 


Pos 1 


Subsequence 


Score j 


59 1 


1 IFRLVKIRF 


14.000 


652]|RYSIVGGNT 


14.000 


338 


[cftdheipfI 


12.000J 


621 1 


1 SYELVLPST 


10.500 


749 1 


[ DYVKILVAA 


10.500 


115 1 


NYELIKSQN 


_m50oJ 


509 i 


VFTHNEYNF 


10.000 


223 


KIHFSFSNL \ 


9.600 


460 j 


GiVILTWKKLj 


9.240J 


843 i 


1 VTLDLPIDL 


8.640 1 


46 IICFYEVEVAI 


8.400 


839 


[DGNRVTLDL 


_8.400 J 


247 


GUTIKEPL 


8.400 


935 


GYPVTTFEVi 


8.250 


514 


lEYNFYVPEN 


8.250 


[678 


[KCqyTpLGLj 




78 


1 1-FPATVINI 


7.500 


365 llDYESTKEYA 


7.500 


1436 


IGPNAKINYL 


7.200 


54 


ILPDEIFRL ! 


7.200 


356 


FLLETAAYL | 


7.200 


717 


TNATUNEL 


6.336 


667 


IDQETGNITL 


6,000 


274 


LMPARAMVL 


6.000 1 


|417 


ENNSPGIQL 


_^ 6.000^ 


314 


IPUMTKIAL 


6.000 


302 NPVNDTWL 


6.000 




6.000_ 


IJI. 


; sainskytl : 


6.000 J 


jl 538 j[DYGDNSAVT, 


6.000 ; 


! 260 


llTPNHKLLVL 


6.000 


888 


1 FQIQPETPL 


6.000 


227 


1 SFSNLVSNI 


6.000 


266 


IIlvlasdggl 


1 6.000 


231 


II LVSNIARRL (1 5.600 


515 IIYNFYVPENLII 5.600 



Table XVM09P1D4v.1-A24 - 




Table XVH09P1D4V.1-A24- 




Each peptide is a portion of 
SEQ ID NO: 3; each start 
position is specified, the length 
of peptide is 9 amino acids, and 

the end position for eacii 
peptide Is the start position plus] 
eight 




Each peptide is a portion of 
SEQ ID NO: 3; each start 
position is specified, the length 
of peptide is 9 amino acids, and 

the end position for each 
peptide is the start position plus 
eight 




PosJ Subsequence! 


Score 




Pos 


Subsequence 1 


Score 




368 


STKEYAIKL j 


_5^80 


j 


492 1 


SNVTVFVSI j 


2.520 






^WIVNU^ 


5.040 1 


i 


eyLKjRFUEpL 


_Z400j 




371 


EYAIKLLAA | 


^5.qooJ 




344 


IPFRLRPVF 


2.400 i 




110 1 


llNGVQNYELj 


4,400 i 




817 


SPKNLLLNF | 


Z400 




28 1 


Igaridrekl! 


4.400 1 




312 


ENIPLNTKI 


L2.376J 




61 1 


[RLVKIRFLI I 


4.200 ! 




760^ 


GTITWWI 


2.100 




378 1 


[AADAGKPPL 


4.000 




762 


ITWWIFI 


2.100 




837 


DSDGNRVTL 


4.000 j 




J95_ 


DLGQPDSLF 


2.000 




880 


IksaspqpafJ 


4.000 1 




656 


VGGNTRDLF 


2.000 




655 i 


llVGGNTRDLi 


4.000 




933 


DCGYPVrrF 


2.000 1 




539 


ygdnsavtlI 


4.000 j 




593 


RSSSAKVTI 


zooo 1 




234 




JX)00 J 




86 


ISIPENSAI 


j.8qoj 




618 


SNCSYELVLi 


4.000 ! 




306 


DTWLSENI ] 


1.800 i 




542 


nsavtlsil 


4.000 1 




287 


jDVNDNVPSlI 


1.800J 




454 


SLDCRTGMLI 4.000 i 




|102I 


jAAVDPDVGII 


1 1.800 j 




158 i 


kvkvedggfI 


Jk000_ 




L820jL[mNFVri 1 


1.800 




523 


Ilprhgtvgl 


4.000 




647 


MNAEVRYSl 


1.680 




JPji RtEEDTGEI i| 3.960 




J86_ 


HPVFKETEI i 


1.650 




445ilLGPDAPPEFj| 3.960 




|732 


lAPVTPNTEl 


1 1.650 




502 


DQNDNSPVFj 


3.600 




1 111 jlNGVQNYELljj 1.500 




548 


1 sildenddf j 


1 3.600 




ll66 


IFPQRSSTAI 


1.500 




117 


1 ELIKSQNIF 


3.600 






605 


Idvndnkpvf 


L3.600 




Table XVII- 109P1D4V.1- 




402 


InapvftqsfI 


3.600 






AZ4-'iu-mers 




181 


(DTNDNHPVFII 3.600 




Each peptide is a portion of SEQ 
ID NO: 3; each start position is 
spedffed, the length of peptide is 




1 DINDNAPLF 


1 3.600 




628 


ISTNPGTVVFj 


3.600 




1 0 amino adds, and the end 
position for each peptide is tiie 
start position pjus nine. 




J60 


NWVTTPTTF 


L3.000 






39 


gjprdehcfI 


3.000_ 




Posjj Subsequence Jl Score 




1 52 il VAILPDEIF 


3.000 




514|lEYNFyyPENL|L420X0q j 


1 563^ 


;| GViRPNISF 


3.000 




538j|DYGDnSAyTLi| 240.000 




1232 


11 VSNIARRLF 


3.000 




115i| 


NYELiKSQN! 


[ 90.000 




218 


11 IGENAKIHF^ 


[ 3.000 




!365i[DYEStl^YAI 


75.000 


J 


953 


! GIQVSNHF 


3.000 






VYKTgDVPLll 50.000 




220 


ENAKIHFSF 


2.800 




887|| AFQlqPETPL 


30.000 




761 


II TITWWIF 


1 Z80D 




QFLLeTAAYLlI 30.000 
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Table XY1I-109P1D4V.1- 1 
A24-10-mers | 




fable XVH- 109P1D4V.1- 

A24-10-mers J 




Fable XVII- 109P1D4V.1- 
A24-10-mers 


Each peptide is a portion of SEQ | 
ID NOi 3| each start position is j 

specified, the length of peptide is 
10 amino adds, and the end 
position for each peptide is the | 

1 Stall pOolUUlf piUo niilO. \ 


i 
( 
» 
( 

1 


Each peptide Is a portion of SEQ ^ 
lu iMU. 0, eaul sian posnion is 
spedfied, the length of peptide is 
10 amino adds, and the end 
position for each peptide is the 
start position plus nine. 




Each peptide is a portion of SEQ 

in Wn* *>arh Qtflrt nn^ltinn w 

specified, the length of peptide is 
10 amino adds, and the end 
position for each peptide is the 
start Dosltion dIus nine. ! 


One Qi iKcATll loriPO 1 Q/^AfA 
PUS oUuocC|ucill«C 1 OWfC 


Posj Subsequence * Score ! 


Pos| Subsequence j Score 


40 )) OrTtVCVHIL | £*tAJ\i\J 




i5?J IFLNhKLLVL 11 6.000 ; 


475|| KYLfllLAKD i Z310 ! 


OOO 1 CTUI n ATT/SI Oft ftOft 




132 


TPEGdKMPQL 6.000 




335 RVTCfTOHEIj 2.200 \ 


oy irKLVrMKrL ZU.UUU V 


654 SIVGgNTRDL 6.000 _ 


796 TPNPeNRQMlj_2^62_ 


onoll DVI\/riD\/MnT il 4ft f\r\f\ 

^yojl KYIVnrVlNUi 11 lo.UUl; 




347|1RLRPvFSNQF|| 5.760 | 


646 j GMNAeVRYSl! 2.100 


/UZH LrOVVIVINLr j| ID.OUv 




701 1[ SLFSvVIVNL II 5.600 1 


406 FTQSfVTVSI || 2.100 i 


oOO||i\YrMvVVi in 1 II lo.uuu 


33911 FTDHelPFRLil 5.600 \ 


753! ILVAaVAGTI 


2.100 i 


i H DP\/PeMnPl 1 II 19 ftnft 




481 


LAKDnGVPPLi 4.800 


630j[NPGTvVFQVljL 2,016 


'^M I^PPI nn<^AMi II 19 000 J 




377 


LAADaGKPPLi 4.800 


655||lVGGnTRDLf il 2.000 


RAO R\/T1 HI Pini ! Q fiOO 


681 


VTDLgLHRVL 4.800 


337 1 TCRdHEIPF | 2.000 


T'fC \/TKlAII IKICTl Q 

f\0 VI NAiLINtL y.DlW 


368 STKEyAIKLL 4.800 


|61 


EVAIIPDEIF 1 2.000 


4Dy 1 1 olvlLlV VJ\I\L a.^W 


27 TGARiDREKL 


4^ I 


231 ! LySNiARRLF L 2JM)0 _ 


loo MrUUVUKbL « y.Z4U 


367! ESTKeYAlKLl 


4400 J 


859 


YNWVtTPTTFj 2.000 J 


R01 <5YPf vi P^TW 1 Q nnn ( 


903||lQELpLDNTF| 4.320 


556 


FTlDsQTGVl j 1.80CM 


!*7iioii nv\/i/!i \/AA\/ o nnn 
1 /4yi| UYVI\ILV/\AV 


760JI GTITvWVIF || 4200^ 


605 


PVNDnKPVFI L _ 




773||WRCrQAPHL|| 4.000 


664 


FAIDqETGNI 1.800 


230 [NLVSniARRL 8.400 


91 jMSAlnSKYTL 


4.000 


66 RFLIeDlNDN | 1.800 


|436 GPNAklNYLLj 8.400 


866i|TTFKpDSPDLj 


4.000 J 


|414| 


SIPEnNSPGI i 1.800 \ 


.G?f QrSSTAI i _7.500 


118 LIKSqNIFGLj 


4.000 


731! 


EAPVtPNTE2_ 


_ 1.650_ 


897 1 NSKHhIIQEL 7.392 


693^ ANDLgQPDSLj 


4.000 


744 


SSPTsDYVKI 


1.650 


16 RIEEdTGEIF 7.200 


446 GPDApPEFSL 


4.000 




|53| AlLPdElFRL 


7.200 


|54lt|DNSAvTLSIL|| 4.000 


Table XVill-109P1D4v.1-B7 
9-mers 


435 SGPNaKINYL 
273 GLMPaRAMVL 


7.200 
7.200 


1 5 II LVYKtGDVPL i 4.000 ^ 
|745i| SPTSdYVKIL II 4.000 




Each peptide is a portion of 
SEQ ID NO: 3; each start 
position is specified, the 
lengtii of peptide is 9 amino 
adds, and tiie end position for 
each peptide is the start 
position plus eight 


453 FSLDcRTGML 7.200 


38 


AGlPrDEHCF 


3.600 


|615 VPPSnCSYEL 6,600 


816 


HSFKnllLNF 


3.600 


109 


GlNGvQNYEL | 6.600 


819 KNLUNFVT! 3.600 


l313 NIPLnTKIAL 6.000 


343 ElPFrLRPVF 


3.600 




|878 


HYKSaSPQPA 


6.000 


547 LSlLdENDDF 


_3L00O_ 




Pos 


Subsequence 


Score 


712 VNESvTNATL 6.000 


952 VGIQvSNHF 


3.000 




[^31 ^L^RHGTyGL j|800.0^^^ 


|522||NLPRhGTVGL 6.000 




562;| TGVIrPNISF jj 3.000 




28 ,| GARiDREfOj mOOO 


307 1 TWLsENlPL j 6.000 




40l|DNAPvFTQSF|| Z880 


j il ^y^NQFLjl 80.000 


J265| LLVLaSDGGLj 6.000 


1 

j 

i 


58 i EIFRIVKIRF \ 2.800 


i 




Il66l| FPQRsSTAIL 


_J^0_ 


444 




|436j| GPNAKINYL II 80.000 


|675!|U^EKcDyTDLj[ 6.000 


491 [ TSNVtVFVSI |_ Z520 


i260 TPNHKllVL II 80.000 


|202l|APVGtSVTQLj| 6.001._ 


1 452jEFSLdCRTGM; Z500 




1 3021 NPVNDTWL JLsaOOq 


1 233 II SNIArRLfHL || 6.000 


1 


217 DlGEnAKIHF 2.400 




732 


APVTPNTEI 11 36.000 


301 VNPVnDTWLlI 6.000 




8 KTGDvPUW II 2.400^ 




76 1 APLFPATVI | 36.000 
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Table XVIII-109P1D4v,1-B7 

9-mers 


j 


Table XVIII -109P1D4v,1-B7 

9-mers 




Table XVIII -109P1D4V.1-B7 

9-mers 


Each peptide is a portion of 
SEQ ID NO: 3; each start 
posib'on is specified, the 
length of peptide is 9 aniino 
acids, and the end position for 
each peptide is the start 
position plus eight 


Each peptide is a portion of 
SEQ ID NO: 3; each start 
position is specified, the 
length of peptide is 9 amino 
acids, and the end position for 
each peptide is the start 
position £lus eight 


Each peptide is a portion of 
SEQ ID NO: 3; each start 
position is specified, the 

If^noth of npnfirlp !<% Q flminn 
iciixjui v/i (Jopuuc lo 0 all III iu 

adds, and the end position for 
each peptide is the start 
posioon plus eignt 


Pos Subsequence; 


Score 


Posj Subsequence II Score 


Pos II Subsequence | Score 


796 TPNPENRQMj 


20.000 


626 


I-PSTNPGTV 


4.000 1 


Wy] YbUNbAVIL l.ilOO 


655 IVGGNTRDL 


20.000 


843 


VTLDLPIDL 


4,000 j 


667J DQETGNiTL | 1.200 


688 RVLVKANDL 20.000 


542 


NSAVTLSIL 


4.000 1 


454 SLDCRTGIVILi 1.200 


308 


WLSENIPL 


20000 


234 


NIARRLFHL 4.000 | 


31 ILLPDEIFRLV j| 1.200 


231 


LVSNIARRL 


20.000] 


40 j 


IPRDEHCFY 


4.000 


284 NVTDVNDNV 1.000 


383 


KPPLNQSAIVI 


20.000 1 


loo! 


LPAAVDPDVl 4.000 


633 TWFQVIAV 1000 


266 LVLASDGGL 


20.000 


515! YNFYVPENL 


4.000 


280 MVLVNVTDV 


1.000 


92 SAINSKVTL 1 12.000 


717 


TNAUINEL 4.000 i 


750 YVKILVAAV 1.000 


403 APVRQSFV 12.000 1 


247 


GUTIKEPL I 4.000 


766j 


WIFITAW 1.000 


378 


MDAGKPPLj 10.800 i 


noil INGVQNYEL 


4.000 


930) 


SVSDCGYPV 1 1.000 


166 


FPQRSSTAI 1 8.000 


757 II AVAGTITW 


J^OOO^ 


486|| GVPPLTSNV 1 1000 


745 i SPTSDYVKI 


8.000 


639JI lAVDNDTGM j 


3.000 1 


765|| VWIFITAV ] 


Ji.OOO_ 


384 PPLNQSAML 8.000 


415| IPENNSPGI 1 2.400 | 


300!| IVNPVNDTV 


1.000 


186 


HPVFKETEi 1 8.000 


203 


PVGTSVTa il 2.000 


598! KVTINWDV 1.000 


292 j VPSlDIRYMf 8.000 i 


906 


LPiJDNTFVA 


2.000 


42311 iQLTKVSAIVI ] 1000 


894|| TPLNSKHHI !| 8.000 | 


946 1 SVHTRPVGI 2.000 


267|| VLASDGGLMll 1.000 


616!|PPSNCSYEL!| 8.000 | 


296! DIRYIVNPV j ZOOO ! 


704 II SWIVNLFV | 1.000 


888 !| FQIQPETPLJI 6.000 j 


287 DVNDNVPSI | 2.000 ! 




273] GLMPARAIVIV 0.900 


449 j| APPEFSLDC i| 6.000 | 


350 II PVFSNQFLL 


2.000 1 




278 RAMVLVNVT 0.900 


417i ENNSPGIQL H 6.000 i 


754 II LVAAVAGTI 


2.000 




798 


NPENRQMIM i| 6.000 


456||DCRTGIV1LTV 


2.000 


Table XIX- 109P1D4V.1-B7 
10-mers 


102 


1 AAVDPDVGI 


5.400 


493 


NVTVFVSII 1 2.000 




735j| TPNTEIADV [j.OOO 


487 


VPPLTSNVT 1 


2.000 


Each peptide is a portion of 
SEQ ID NO: 3; each start 
position is specified, the 
length of peptide is 10 amino 
adds, and the end position for 
each peptide is the start 
position plus nine. 


839J1 DGNRVTLDLjf 4.000 


51 


EVAILPDEI j 


ZOOO 


630i|NPGTWFQV|| 4.000 


948 


HTRPVGIQV j 


2.000 


275||!VIPARAMVLV 


1 4.000 


847 


LPIDLEEQT 


2.000 


460 GMLTWKKL 


4.000 




591 i VSRSSSAKVl 2.000 




274 1 LMPARAMVL 


4.000 


|882 


ASPQPAFQI 


1800 


Pos 


Subsequence | 


Score 1 


[618 


SNCSYELVLI 4.000 




|756 


AAVAGTiTV i 


1800 _ 


223 


[J<IHFSFSNL^ 


j^oqo 1 


[837 II DSDGNRVTL 


1.800 


202: 


APVGtSVTQLj 


240.00 i 

0 i 




STKEYAIKL 


4.000 


|272i|GGLMPARAMi 1.500 




wrctqaphl! 


200.00 i 
0 i 


167 


PQRSSTAIL '1 4.000 


145311 FSLDCRTGMj 1500 




54 


ILPDEIFRL 


4oqo_ 




|678jLKCDVTDLGL 


[1200^ 


61_5| 


VPPSnCSYELl 


80.000 i 


420 


SPGIQLTKV 


4.000 


243 


NATTGLITl | 1.200 


436i 


GPNAklNYLL J 


80.000 i 


64 


KIRFLIEDl J 


4.000 


105 DPDVGINGV 1.200 


349 j 


RPVFsNQFLL 


80.000 


|356 


FLLETAAYL 


4,000 


698 QPDSLFSW 1.200 


K3j 


LPRHgTVGU | 


80.000 
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Table XIX- 109P1D4v.1-B7j 
1 0-mers 1 




Table XX- 109P1D4V.1- 
B3501-9-mers 




Table XX- 109P1D4V.1- 1 
B3501-9-mers | 


Each peptide is a portion of j 
SEQ ID NO: 3; each start 
position is specified, the 
leng^ of peptide is 10 aminoj 
acids, and the end position for] 
each peptide is the start ' 
position plus nine. j 




Each peptide is a portion of 
SEQ ID NO: 3; each start 
position is spedfied, the 
lengin ot pepoue » o aiutnu 
adds, and Oie end position for 
each peptide is tiie start 
position plus eight 


i 


Each peptide is a portion of | 
SEQ ID NO: 3: each start j 
position is spedfied, ttie j 
length of peptide is 9 amino j 
adds, and tiie end position for 
each peptide is ttie sfart 
position plus eight 


Posj 


Subsequence 


Score j 




Pos SubsequenceJl Score_ 


\ Posj Subsequence ll_Soore^ 


344] iPFRLRPVF ! 20.000 


1 


548| SILDENDDF | 


3.000 1 


138| 


MPQLiVQKEL 


80.000 




28 GARlDREKLj 13.500 


j52| VAIIPDEIFJ 3.000J 


383| 


KPPLnQSAML 


80.000 


745 


SPTSDYVKI j 12.000 




2671 VLASDGGLM 


3.000 1 


166| 


FPQRsSTAIL 


80.000! 


798i NPENRQMlMi 11000 




86 1 ISIPENSAI ' 3.000J 


745i 


SPTSdYVKIL 


80.000 


292 


VPSIDIRYI 


12.000 




415 IPENNSPGI 1 2.400 | 


446| GPDApPEFSL 36.000 


|639 lAVDNDTGM 


12.000 


64 1 KIRFLIEDl 


2.400 


132 TPEGdKMPQL 24.000 


l880 KSASPQPAFl 


10.000 


65 LPDEIFRLV 2.400 


842 1 RVTLdLPIDL | 20,000 


1921 CSSSSSDPYj 10.000 




AAVDPDVGI II 2.400 


|307!l TWLsENIPL 20.000 


|168| KVKVEDGGF 


9.000 j 


291 NVPSIDIRY j 


2.000 


1 7 il LPIDIEEQTM 20.000 


894 TPLNSKHHI 


8.000 


223 


[KIHFSFSNL 1 2.000 




732! 


APVTPNTEI ! JB^OO J 


742j DVSSPTSDYJL2.000 | 


i[48li!LAKDnGVPPL 12.000 


1 76 il APLFPATVl jl 8.000 J 


71 ![ DINDNAPLF H ZOOO 


53 i AILPdEIFRL | 12.000 


1861 HPVFKETEI j 8.000 




|356]| FLLETAAYt | ZOOO 


377 


iLA^VDaGKPPL 1 12.000 


166 FPQRSSTAI 


8.000 






||^(TGMLtWKKL [12,000 


735 TPNTEIADV 


6.000 


487|ivPPLTSNVTi| 2.000 1 




368j STKEYAIKL 


6^0 




6H 




Table XX- 109P1D4V.1- 1 
B3501-9-mers 


|232j| VSNIARRLP ' 


6.000 


j435j|SGPNAKINY | 2.000 


Each peptide is a portion of 
SEQID NO: 3; each start 
position is specified, tiie 
lengtii of peptide is 9 amino 
acids, and the end position for 
each peptide is the start 
position plus eight 


|703|j f SW[VNLF^ 
|542!| NSAVTLSIL 


L^,ooo_ 

1 5.000 


j272l|GGLMPARAM| 2.000 
882j| ASPQPAFQI II 2.000 


906 


LPLDNTFVAil 4.000 


6J|6 


IPPSNCSYEL 2.000 


j630 


NPGTWFQVjl 4.000 


714 


ESWNATLI 2.000 




1626 


IPSTNPGTV 


4.000 


169 


RSSTAILQV 


2.000 


!610 KPVFIVPPS 4.000 




384 


PPLNQSAML 


2.000 


Pos 


(Subsequence Score 




5931 RSSSAKVTl 


' 4.000 




502j DQNDNSPVF 1 2.000 | 


40 IJPRDEHCFY 360.000 


420 


SPGiaTKVt 4.000 




531 \ LITVTDPDY | 2.000 


383 KPPLNQSAM 80.000 




449 


APPEFSLDC 


1 4.000 




423 1 IQLTKVSAM 2.000 


523|LPRHGTVGL [60.000 


847 LPIDLEEQT 


4.000 




645| TGMNAEVRY 


1 2.000_| 


81711 SPKNLLLNF 1 60.000 




jlOO LPAAVDPDVil 4.000 




|605|[DVNDNKPVFj 2.000 


796j|lPNPENRQMj ^60.000 


^ ;950 RPVGIQVSNil 4.000 




i|445j[L_GPDAPPEF i| 2.000_ 


507i|SPVFTHNEYj 40.000 




i ^P^Il^VRQSFyjL 4.000 




349 .RPyPSNQFLlj 40.000 


l275||MPARAm 4.000 


1168811 RVLVKANDL! 2,000 


302} NPVNDTWLi 30.000 




54 i ILPDEIFRL j 3.000 




jl79i| FPATVINIS i 2.000 


87l[DSPDLARHY| 20.000 


1 


92 1 SAINSKYTL 3.000_ 




|l08i|VG!NGVQNY 


ZOO^ 


jj314j IPLNTKIALJ 20.000^ 




^ 5101 FTHNEYNFV 


: 3.000 




181 1 DTNDNHPVF; 2.000 | 


1261 


3 TPNHKLLVLj 20.000 




59' 


1 VSRSSSAKVll 3.000 




90 ENSAINSKY 


ZOOO 


|453||FSLDCRTGM 20.000 




40211 N/^VFTQSF | 3.000 




|147|1LDREEKDTY 


II 1.800 


|[436|| GPNAKINYLj laOOO 
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Table XX- 109P1D4V.1- 
B3501-9-iners 


Each peptide is a portion of 
SEQ ID m 3; each start 
position is specified, the 
length of peptide is 9 amino 
acids, and the end position for 
each peptide is the start 
position plus eight \ 


Pos|| Subsequence 


Score 


470!|REKEDKYLFi 


1.800 


395i|KVKDENDNA 


1.800 j 


596 SAKVTINW 


1.800 


837^ DSDGNRVTLl 


1500 I 


95 [NSKYTIPM 


1.500 


923 SSSSDPYSV 


L 1.500 


308 WLSENIPL 


1,500 


918 ISKCSSSSS j 


1.500 


39 GIPRDEHCF 


1-500 


196 VSIPENAPV 


1.500 


571 FDREKQESY 


1.200 


468| LDREKEDKY 


Jl^.200 J 


698 QPDSLFSW 


1.200 


243{ NATTGLITI | 


1.200 1 


105HDPDVGINGVII 1,200 j 



Table XXI -109P1D4V.1- 
B3501-10-mers 



Each peptide is a portion of 
SEQ ID NO: 3; each start 
position is specified, the 
length of peptide is 9 amino 
acids, and the end position 
for each peptide is the start 
posi tion plus eight . 



847 



383 



927 



349 



523 



436 



138 



Sui)sequence 



LPIDIEEQTM 



KPPUiQSAML 



DPYSvSDCGY 



RPVFsNQFLL 



LPRHgTVGLI I 



GPNAklNYLL 



MPQUVQKEL 



Scor 
e 



120.0 
00 



40,00 
0 



40.00 
0 



40.00 
0 



24,00 
0 



20.00 
0 



20.00 
0 



Table XXI-109P1D4v.1 - 




B3501-1O-mers 


Each peptide is a portion of 


SEQ ID NO: 3; each start 


position is specified, the 


length of peptide is 9 amino 


acids, and the end position 


for each peptide is the start 


ir= 


posifaig[us eight 


202 


APVGtSVTQt 


20.00 
__0 ^ 


745 


SPTSdYVKIL 


20.00 
0 


166 


FPQRsSTAIL 


20.00 
0 


615 


VPPSnCSYEL 


20.00 
0 


481 


l-AKDnGVPPL 


18,00 
0 


OsJf 


NSKHhIIQEL 


15,00 
0 


798 

1 1 


NPENrQMIMM 


12.001 

n 
U 


817| 


SPKNILtNFV 


0 


453 


FStDcRTGMt 


10.00 

_0_ 


434 


DSGPnAKINY 


10.00! 

0 \ 


506 1 


NSPVfTHNEY 


10,00 
0 


[796} 


TPNPeNRQMl 


8.000 


79 1 


FPATvlNISI 


8.000 


|314j 


IPtNtKIALI 


8,000 


630 


NPGTvVFQVI 


8,oqoj 


894 


TPtNsKHHIl j 


8.000| 


547JI LSILdENDDF 


7.500 


368j[ STKEyAIKLL 


6.OO0J 


446 1 


GPDApPEFSt 


6.000 


377 


tAADaGKPPL 


6^00| 


347 


RLRPvFSNQF 


6.000 


1 1 32 ll TPEGdKMPQLl 6.000 


|253j| 


EPLprEETPNJ 


6.000; 


L816l[HSPKnLLLNF 1 


5,000! 


91 ! 


NSAInSKYTt 


5.000i 


[367) 


ESTKeYm 


5.000 


![936}[YPVTtFEVPV i|4.000| 


|292|| 


VPSIdlRYIV i 


4.000| 


Ii20|l 


KCSSsSSDPY||4.000| 



Table XXI- 109P1D4V.1- 
B350M0-mers 


Each peptide is a portion of 
SEQ ID NO: 3; each start 
position is specified, the 
length of peptide Is 9 amino 
adds, and tiie end position 
for each peptide is tiie start 
position plus &Qhl 


\m 


vpysvH]]^^ 


4.00^ 


\m} 


KPVFiVPPSN 


4.000i 


[950I 


RPVGiQVSNT 


4.000 


487j VPPLISNVTV 


4.000 


626! 

( 


LPSTnPGTW 14.000 


90611 LPtDnTFVAC 


!|4.000 


664| 


^FAIDqETGNI 


j 3.600 


744| 


1 SSPTsDYVKI 


I3.OOO 


354 


NQFUETAAY 


|3.000| 


118 


LIKSqNIFGL 


II3.OOO 


266{ 


LVtAsDGGtM 


3.000 


773! WRCrQAPHL j|3.000i 


[39! 




95 j 


NSKYttJ'AAV 


3.000 


795 j 


ATPNpENRQM|3.000i 


698 II QPDSIFSWI 


2.400 


885| 


J3?AFgJQPjETj|2^00 


226 1 


FSFSntVSNI ||2.000! 


L842j 


RVTLdLPIDL^ 


2.0001 


6381 VIAVdNDTGM 


2.000j 


120 


KSQNIFGLDV 


2J0O| 


|i2i 


VPLIrlEEDT 


2.000 


613j 


FIVPpSNCSY j 


2,000 


76 


APLFpATVIN 


2,000 


420 


SPGIqtTKVS 


2.000 


384 


PPtNqSAMtF 


2.000 


945 


VSVHtRPVGI 


2.OOOI 


530 


GtlTvTDPDY 


2.000 


290 


DNVPslDIRY 


2.OO0J 


!|507!| 


SPVFtHNEYN ] 


2.000 


|422j| GIQiJKyS^ 


2^00! 


|344l| 


IPFRIRPVFS ! 


'Zooo! 




MPARaMVLYNjl^ 


728|| 


KSTEaPVTPN ||2.000| 


[302:1 NPVNdTWtS jjZOOOi 


|644(| 


DTGMnAEVRYj 


2.000 


|217|| 


DIGEnAKIHF 


2.OO0I 
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Table XXI- 109P1D4V.1- 
B3501-10-mers 


Each peptide is a porfion of 
SEQ ID NO: 3; each start 
position is specified, the 
length of peptide is 9 amino 
adds, and the end position 
for each peptide is the start 
position plus eight 


107 


DVGInGVQNY 


[zooo 


779 


APHLkAAQKN 


1 2.000 


260 


TPNHkLLVU^ 


2.000 


735 


TPNTelADVS 


2.000 


271 


DGGLmPARAM||2,000 


491 


TSNVtVFVSI 


!|Z000 


403 


APVFtQSFVT ilZOOO 


488 


PPLTsNVrVF 


2.000 


732 


APVTpNTElA 


2,000 


|536 


||DPDYgDNSAVj|l.800! 


|8 


IfjCTGDvPLIRI 


|l.600 


|569 


II ISFDrEKQES 


|l500| 


63 


1 AILPdEIFRy 


|1500 


307 


TWLsENIPL 


1500 


785 


AQKNI<QNSEW 1.500 


922 


SSSSsDPYSV 


1.500 


301 


VNPVnDTWL 


1.500 


591 


VSRSsSAKVT 


1.500 


38 1 AGIPrDEHCF ||1,500 


27 


TGARiDREKL [1 500^ 


|866 


TTFKpDSPDL !|l.500l 


840 


1 GNRVtLDI_Pi i 


1.200 


40 


IPRDeHCFYE !|1.200| 


692 


iKANDIGQPDSl 


1.200 


16 


RIEEdTGEIF 


1.200 


467 


1 KUDReKEDKY \ 


1.200| 


573 


REKQeSYTFY 


1.200( 



Table IX-109P1D4v.1 - 
A1-10-mers 



Each peptide is a portion of 
SEQ ID NO: 3; each start 
position is specified, the length 
of peptide is 10 amino adds, 
and the end position for each 
pepfide is the start position plus 
nine. 




T^IelX-109P1D4v.1- 
A1-10-mers 


Each peptide is a portion of 
SEQ ID NO: 3; each start 
position is specified, the length 
of peptide is 10 amino adds, 
and the end position for each 
peptide is the start position plus 
nine. 








850 


DLEEqTMGKY 


45.00 

A 
U 


434 


DSGPnAKINY 


37.50 
u 


310 


LSENiPU^TK 


27.00 
u 


363 


YLDYeSTKEY 


25.00 

U 


103 


AVDPdVGING 


ZO.UU 

0 : 


jdO 


KVEDgGFPQR 


18,00 


584 


KAEDgGRVSR 


18.00 

_0_ 


269 


ASDGgLMPAR 


15.00 
0 


55 


LPDEIFRLVK 


12.50 
0 


534 


VTDPdYGDNS . 


12.50 j 

_0 J 


557 


i 

TIDSqTGVIR | 

1 


10.00 1 

0 j 


16 


RIEEdTGEIF \ 

i — . 1 


9.0001 


925 


SSDPySVSDC 


7.500 


339 


FTDHelPFRL 


6.250 


290 


DNVPslDIRY 1 6.250 


743 


VSSPtSDYVK 1 6.000 


575 


KQESyTFYVK j 5.400 


613 


FIVPpSNCSY 5.0001 


729 


STEApVTPNT 4,500 


648 


NAEVrYSIVG ! 


4.500 j 


88 


jPENsAINSK J 4.500 


747j TSDYvKILVA ; 


3J50: 


418|[ NNSPglQLTK { 2.500 ! 


146; 


ELDReEKDTY I 2.500! 


644 


DTGMnAEVRY ! 2.500 ! 


549j| llDEnDDFTI ! 


2.5001 


454 SLDCrTGMLT | Z500| 


285 VTDVnDNVPS 2.500 



Table IX-109P1D4v.1 - 
Al-IOnners 


Each peptide a portion of 
SEQIDNa3;eadistart 
position is specified, the length 
of peptide is 10 amino adds, 
and the end posifion for each 
peptide is the start posib'on plus 
nine. | 


(4b/ 


1 W-DReKEDKY 


2.500 


640 


AVDNdTGMNA 


Z500 


669 


ETGNiTLMEK 


2.500 


21 


TGEIfFTGAR 


2.250 


AAA' 

[444 


LLGPdAPPEF 


|2.qqo 


9311 


VSDCgYPVTT 


1.500 




IQELpLDNTF 


1.350 


213 


ATDAdlGENA j 


1.250 


179 


VTDTnDNHPV 


1.250 


681 1 


VTDLgLHRVL 


1.250 


798 


NPENrQMIMM 


1.125 


19l! 


ETEIeVSIPE j 


1,125 


j 181 


DTNDnHPVFK | 


ILOOO^ 


378| 


AADAgKPPLN 1 


1 1.000 


432| 


DADSgPNAK! || 1.000 


21 5| 


DADlgENAKI | 


1.000 




GLDViETPEG 1 1.000 


683 


DLGLhRVLVK 1 


1.000 


458 


RTGMITWKK 


loooj 


719 


ATLInELVRK 


1.000 


530| 


GLITvTDPDY 


woo] 


329 


DADHnGRVTC 


1.000 


397 


^KDENdNAPVF 


0.900 


827| 


TIEEtKADDV 


0.900 


129 


VIETpEGDKM 


0.900 


193 


ElEVslPENA 


0.900 


506 


NSPVfTHNEY 


0.750 


ZMj 


FSNLvSNIAR 


0.750 


288j 


VNDNvPSIDI 


06251 




0.625! 


|399j[ ENpNaPVFTQ_| 


0^25 


172 II 


INDNaPLFPA ^ 


0.625 1 


5031 


QNDNsPVFm ! 


0^5j 


446] 


GPDApPEFSL J 


0.625i 


9j4; 


ACDSiSKCSS ! 


0^0 i 


678 


KCDVtDLGLH 


0.500 


718| 


NATUNELVR 


0.500 
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Table IX-109P1D4v.1- 
A1-10-mers 


i 


Each peptide is a portion of 1 
SEQ ID NO: 5; each start 
position is specified, the length 
of peptide is 9 amino acids, and 

the end position for each 
peptide Is the start position plus 
eight j 

Posi Subsequence • Score^j 

12 i RTSTIEICS i 0.125 


i 

5 

! 
\ 

! 

i 


Table Vill- 109P1D4V.2- 
N' terminal -A1 -9-mers 


Each peptide is a portion of 
SEQIDNa3;eachstart 
posiGon is specified, the length 
of peptide is 10 amino adds, 
and the end position for each 
1 peptide is the start position plus 
nine. 


Each peptide is a portion of 
SEQ ID NO: 5; each start 

DOSitinn K QnprifipH fhp fpnnfh 

of peptide Is 9 amino adds, and 

the end position for each 
peptide is the start position plus 
eight 


217| 


DIGEnAKIHF j 0.500; 




8 !| PTDSRTSTI ! 


0.125 ! 


16 LCGLIQQTV j 0.010 


53 i AILPdEIFRL J 0.500; 


14 ! STIEICSEI i 0.025 | 


10 II IQIFQVLCG 0.007 


628 


STNPgTWFQ 0.500 


5 j| HTRPTDSRT 


0.025 1 


JI^QVLCGLIQ j| 0.QQ7 | 


248 


LITIkEPLDR 0,500 j 


3 !| SVHTRPTDS [ 0.010 | 


21 llQQTVTSVPGij 0.003J 


151 


EKDTyVMKVK || 0.500 j 


10 J[ DSRTSTIEI 0.008J 




430 


AMDAdSGPNA || 0.500 1 


2 II VSVHTRPTD | 0.003 


4 II ERQWVLIQI | 0.003 


832 


KADDvDSDGN |L0.500j 


, 7 II RPTDSRTST I 0.003 


17j| CGLIQQTVT 


0.003 


273 


GLMPaRAMVL J 0.500 


1 13 ||_TSTIEICSE \ 0.002 


5 jj RQWVLIQIF 0.002 


|889 QIQPeTPLNS 


0.5001 


1 1 II PVSVHTRPT 0.001 


23 IjTVTSVPGMDl 0.001 


564i VIRPniSFDR 


0.500 1 


1 4 II VHTRPTDSR 0.001 I 


1 ilMRTERQWVL 1 0.001 


461 MLTVvKKLDR 0.500 


1 11 II SRTSTIEIC j 0.001 


12 II IFQVLCGLI || 0.001 


337 TCFTdHElPF 


0.500j 


1 6 !| TRPTDSRTS : 


1 0.001 i 


1 3j|TERQWVLlQ| 0,000 


500 


. JiS9DB?^§py .J 


1 9 11 TDSRTSTIE || 0.000 


[JSJLpGMDLLSGTJI 0.000 


448 DAPPeFSLDC 0.500 1 






1 20 11 IQQTVTSVP jj 0.000 j 


140 


QLiVqKELDR 0.500 


Table VIII -109P1D4V.2- i 

N' terminal - A1 -9-mers j 






|107|| DVGInGVQNY 


0.500 


Table VIII -109P1D4V.3 
A1-9-mers 


1 52JL Mt:P5^§lLfLJL?M 


Each peptide is a portion of 
SEQ ID NO: 5; each start 
position is specified, the length 
of peptide is 9 amino adds, and 

the end position for each 
peptide is the start position plus 
eight 


|760|| GTITvWVIF | 0.500 


Each peptide is a portion of SEQ 
ID NO: 7; each start position is 
specified, the length of peptide is 

9 amino adds, and the end 
position for each peptide is the 
start position plus eight 


{920 


KCSSsSSDPY 


0.500 


881 


SASPqPAFQI 


0.500 


|603 WDVnDNKPV 0.500^ 


26 TTGArlDREK 


0.500' 


Pos II Subsequence 


Score 


Posj Subsequence 


Score 


[835 


DVDSdGNRVT 


0500^ 


29 II G1\^DLLSGTY 12.500j 


37 KSEGKVAGK 


54.000 


665 AIDQeTGNlT 


0.500 


2 )| RTERQWVLI Ij 0.450 




106 


NSDPESTFI 1 7.500 


132 TPEGdKMPQL J 0.450 


25 II TSVPGMDLL || 0.150 


78 1 TSHGLPLGY 3.750 


251 IKEPIDREET 


0.450 


24 11 VTSVPGMDLJI 0.125 


145 


HSDACWMPA 3.750 


|712 


VNESvTNATL 0.450 


26 II SVPGMDLLS ]| 0.050 


111 STFIPGLKK 2.500 


[778 


QAPHlKAAQKj 0.400 


14 II QVLCGLIQQ |1 0.050 


135i NCTQECLIY | 2.500 


196 VSIPeNAPVG 0.300 


22 )[QTVrSVPGM| 0.050 




234 


SAQASALCY 


2.500 


388 


QSAMiFIKVK 


0.300 


7 II WyLIQIFOy i 0.050 


2?JLWIHPQPQRKj|^^ 


871 DSPDIARHYK 


[0.3_00 


1 18 il GLiQQTVTSj 0.020 


108 j PPESTFIPG J 


1.1 25_] 


l86| ISIPeNSAIN 


0,300 


? JIJ:!Q^Qyf-9J_M20- 


128 


TVEEASDNC 


0.900 ' 


872J SPDLaRHYKS 


0.250 


t JZJl.yP.?MDLLSGj 0^13 




833| ADDVdSDGNR 


0.250 




1 19 i| LIQQTVTSV 1 0.010 




132j|ASDNCTQECj| 0.750 






1 8 II VLIQIFQVL j 0.010 


1 62 II SSDGGLGDH || 0 750 , 


Table VI11-109P1D4V.2 
C TermlnaKA1-9-mers 




[ 11 il QIFQVLCGL 0.010 


288||SVDQGVQGSl 0.500 






1 15 II VLCGLIQQT 0.010 




154 SLDHSSSSQ L0.500 
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Table VlII-109P1D4v.3 
A1-9-mers 




Table VIII-109P1D4v.3 
Al-9-mers 


Each peptide is a portion of SEQ j 
ID NO: 7; each start position is 
specified, the length of peptide is 
9 amino adds, and the end 
position Ibr each pepfide is the 
start gosifion plus eigfi^ 




Each peptide is a porfion of SEQ 
ID NO: 7; each start position is 
spedfied, the length of peptide is ■ 

9 amino adds, and the end 
position for each peptide is the i 
start position plus dght 


Pos [ 


Subsequence || 


Score j 




Pos 


Subsequence j[ 


Score , 


25JI 






222} 


LVQATALHH 


a050_j 


3 11 


SVHTRPPMKil 


0.400 i 






STSHGLPLG 


0.050 


|110|| ESTFIPGLK j 


0.300 




240| 


J-CYSPaAQj 


ao5o^ 


137 


TQECUYGH ! 


0.270 


!11681| LGHSPPLSQ l| 


0.050 


84 


LGYPQEEYF : 


0.250 




1 7jRPPIVIKEWRi| 


0.050 ] 


20 


l\/lKESnMEI i 


0.225 




80 


1 HGIPLGYPQ 


0.050 ] 


|54 


U^EGSQESS il 


0.225 




178 


STQHHSPRVj 


0.050 1 


100| RTEGD6NSD 1 0.225 




246 


LAQAAAISH ! 


0.050 


254 


HSSPLPQVi II 0.150 i 




162 


QAQASALCH 


^ 0.050 


(230|[HSPPSAQASi 


0.150 




ll22 


ITFTPRQQAR 


0.050 i 


218j[HSPPLVQATj 


0,150 






PLGYPQEEYj 


0.050 




1 0.150 




282 


GADGLCSVDj 


0.050 1 


194JLHSPPVTQTI j| 0.150 J 




207 


|LSPPPIQVSAj[ 0X150 1 


206 1 HSPPPIQVS j| 0.150 




10 [[MKEWRSCT 


0.045 


|170| 


HSPPLSQAS i 


1 0.150 




88 


QEEYFDRAT j 


0.045 i 


242 


[ YSPPlJVQAAj 






129 


![VEEASpNCTj 


_0.045^ j 


58 ilSQESSSDGG 


1 0.135 




13 


1 WRSCTPMK 


0.040 


186JI VTQTIALCH | 0.125 




l287jLCSVDQGVQGj 


J.030_) 


136 


CTQECLIYG 


0.125 


i!l67!|HSSSSQAQA 


0.030 ! 


67 


LGDHDAGSL 


0.125 




|255 


JI SSPLPQVIA il 0.030 j 


|294 


QGSATSQFY 


0.125 




|159 


ijSSSQAQASA 


1 0.030 ! 


256 


SPLPQVIAL i 


0.125 




i 2 jjVSVHTRPPM 


L 0.030 ! 


86 


YPQEEYFDR 


I 0.125 




1304 


ilMSERLHPSD 


0.027 


69 


DHDAGSLTS 


0.125 




318 IPLTTFTPR 


0.025 1 


198 


[VTQmCH^ 


_0.125 




297 ATSQPmVIS 


0,025 


258 


IPQVIALHR 


0.125 




|149||CWMPASLDH 


0.025 


333 


RGDSPMEEH 


0.125 




|5 


llHTRPPIWKEV 


0.025 


16 


] SCTPMKEST 


IL 0.100 _ 




[l05j[GNSpPESTF 


II 0.025 1 


316 


j KVIPLTTFT 


0.100 




95 


ATPSNRTEG 


11 0.025 1 


307 


!| RliiPSDDSl 


; 0.100 




J205j[ CHSPPPIQV II 0.025 ; 


124 


TVQPTVEEA 


j 0.100 


i |23jL?rTWIElWIHj|_0^25 | 


41 


|KVAGKSQRR]1 0.100 


1 ^M^ilCnPIViKESTT 


]| 0.025 j 


|310 


PSDDSIKVI 


iLao75_ 


] |320l LTTFTPRQQ 


1 0.025 ! 


\R 


II TSTSHGLPI. 


i 0.075 


1 !32l! TlFrPRQQAll 0.025 1 


i'l 22 Ji ESTTiVlEIWI 


jL 0^075_ 






1 VTFHLPEGSj 0,025 " 


|295|| GSATSQFYT 


1 0.075 




215|| ALhHSPPLV 


0.020 


125211 ISHSSPLPQ | 0.075 




16711 ALCHSPPLSJ 0.020 



Table VIII-109P1D4V.3 
A1-9-mers 



Each peptide is a portion of SEQ 
ID NO: 7; eadi start position is 

specified, the lengtti of peptide is 

9 amino adds, and the end 
position for each peptide is the 
_ sta rt positi on plus eight 



Pos I Subsequence || Score 



21411 SALHHSPPL II 0.020 



> 190| lALCHSPPV i l 0.020 



238j| SALCYSPPL || 0.020 



49 II RVTFHLPEG i| 0.020 



22611 T ALHHSPPS || 0.020 



274||SLQQGWVQGi| 0.020 



192' LCHSPPVTQ 0.020 



204][ LGHSPPPIQ 



0.020 



66l | GLGDH DAGS| | 0.020 



185|| RWQTIALClL a020_ 



147 DACWMPASL 0.020 



Table VIIM09P1D4V.4 j 
A1-9-mers _j 


Each peptide is a portion of SEQI 
ID NO: 9; each start position is 
spedfied. the length of peptide is 9 
amino adds, and the end position | 
for each peptide is the start 
position plus eight j 


Pos 


Subsequence ! Scorej 


4 


HPQPQSQRR !0.250j 


_2_ 


1 WIHPQPQSQ j 0.100] 


3 


1 IHPQPQSQR 110.0051 


1 7 


1 PQSQRRVTF i|0.0D3j 


1 6 II QPQSQRRVT ||0.003| 


L..8 


il QSQRRVTFH 0.002 


1 1 il IWIHPQPQS 0.001 


1 5 


|| PQPQ9QRRV 10.000 



Table IX- 109P1D4v,4 
A1-10-mers 



Eadi peptide is a portion of SEQ 
ID NO: 9; each start position is | 
spedfied, ttie length of peptide is ' 
10 amino adds, and the end 
position for each peptide is the 
start position plus nine. 



Pos j j S ubsequence j Score 



Til WIHPqPQSQR || 1.000 
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Table iX-109P1D4v.4 
AMO-mers 



Each peptide is a portion of SEQ 
ID NO: 9; each start position is 
spedfied, the length of pepSde is 
10 amino adds, and the end 
position for each peptide is the 
start position plus nine. 



Pos II Sut)sequence j| Score 



5 !| HPQPq SQRRV j | 0.025 



9 II QSQRrVTFHL || 0.008 



4 II (HPQpQSQRR H 0.005 
1 II EIWihPQPQS il 0.002 



TI L iwiHpQPQSQ I ImoT 

T l j PQPQsQRRVT || 0.000 ! 
Til PQSQtRVTFH II 0.000 



Table X-109P1D4V.4 
A020^9^T^e^s 



Each peptide is a portion of SEQ 
ID NO: 9; each start position is 
spedfied, the length of peptide is 9 
amino adds, and tiie end position 
for each peptide is (he start 
positi o n plus eight 



Pos II Subsequence || Score 
T]| PQPQSQRRV II 0.031 j 



2 il WIHPQPQSQj[0ff9^ 



8 i l QSQRRVTFH | | 0 006 



6 il QPQSQRRVT || 0 004 



7 II PQSQRRVTF 11 0.000 



Tj l IHPQPQSQR I I aOO O 
T i l IWIHPQPQS il O.OOO" 
4 II HPQPQSQRR |j 0.000 



Table XI -109P1D4v,4 

A020M0-mers 



Each peptide Is a portion of SEQ 
ID NO: 9; each start position is 

spedfied, the length of peptide Is 
10 amino acids, and the end 
position for each peptide is the 

^???!ll?2sJtion_pIusjTin^^ 



Pos II Subsequence | Score 



9 jl Q SQRrVT FHL i |0.809j 



pjl .. WiiHPqPQSQR_j |Q.W^^^ 
_1 EIWihPQPQS !|o'oq6j 



II HPQPqSQRR \r| |0.003 



8 II pqsqtrvtfh W orn 

TIlPQPQsQRRy^^ 



Table XI -109P1D4v,4 
A0201-10-mers 



Each peptide is a portion of SEQ 
ID NO: 9; each start position Is 

spedfied. the length of peptide is 
10 amino adds, and tiie end 
position for each peptide is the 

start position plus nine, 

Pos I I Subsequence | |Score 



Til IHP(»QSQRR l lo'oOO 
_2j |jWIH pQPQSQ ifoOOQ 



Table XII "109P1D4V.4 

A3-9-mers 


Each pepti'de is a portion of SEQ 
ID NO: 9; each start position is 
spedfied, the length of peptide is 9 
amino adds, and the end position 
for each peptide is the start 
position plus eight 


JPosJ Subsequence j [Score 




1 HPQPQSQRR 10.060 


Li_J 




7 ! 


PQSQRRVTF ||0.006 


2 1 


1 WIHPQPQSQ 110.003 


8 II QSQRRVTFH i|0.003 


6 1 


1 QPQSQRRVT JIO.OOO 


1 1 


1 IWIHPQPQS 0.000 


5 


PQPQSQRRV 0.000 



Table XIII -109P1D4V.4 
A3-10-mers 



Each peptide is a portion of SEQ 
ID NO: 9; each start position is 
spedtied, the length of peptide is 
10 amino adds, and the end 
position (breach peptide is tiie 
start position plus nine. 



I Subsequence Score 



3 WIHPqPQSQR 0.900 



Tnj^QPQSqfWrF Jl 0.020 



_9_ IL QgQRfyiFHL_.IL0^013^ 



1^ II EjWIhPQPQS I 0^09 
4 i[jHPQpQSQRR |[OL004 



Til IWlHpQPQSQ II 0.000 



Table XIV- 109P1D4V.4 




A1101-9-mere 




Each pe 


jptide is a portion of SEQ 


ID NO: 9; each start pc 


tsition is 


spedfied, tiie lengtii of peptide is 9 


amino adds, and tite end position 


; for each peptide is ttie start 


j _ position plus eight 


j Pos 


1 Subsequence 


Score 






1 IHPQPQSQR 


0.004 




1 PQSQRRVTF 


0.001 J 


2 


WIHPQPQSQ 


1 0.000 


[__8 


QSQRRVTFH i[ O.OOOj 




iPQPQSQRRVil 0.000 


1 1 i 


LlWlHPQPQS 


0.000 


1 6 1 


IQPQSQRRVT 


0.000 



Table XV -109P1D4V.4 
AIIOMO-mers 



Each peptide is a portion of SEQ 
ID NO: 9; each start position is 
spedfied, tiie lengtii of peptide is 
10 amino adds, and tiie end 
position for each peptide is the 
start position plus nine . 



Pos 



3 I 



JJI 



Subsequence Score 



WIHPqPQSQR jjO.OSO 



IHPQpQSQRR j 0.004 



QPQSqRRVTF j 0.002 



PQSQrRVTFH 0.001 



QSQRrVTFHL 0.001 



EIWihPQPQS 0.000 



j J l HPQPqSQRRV | |aOQa 
^ [jWIHpQPQSQ H O.OQO 
T]| PQPQsQRRVT ||0.000 



Table XVI-109P1D4v.4 
A24-9-mers 



Each peptide is a portion of SEQ 
ID NO: 9; each start position is 
spedfied, the lengtii of peptide Is 9 
amino adds, and tiie end position 

for each peptide Is tiie start 
po sition plus ei ght 



Pos 



Subsequence Score 



7 i PQSQRRVTF • 0.200 



6_j| QPQSQRRVTj|ai5Q 



1 IWIHPQPQS 0.160 



OiJLPQPQSQRR 110.022 
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Table XV| - 1 09P1 D4v.4 

A24-9-mers \ 


Each peptide is a portion of SEQ | 
ID NO: 9; each start position is j 
spedlied. the length of peptide is 9 ! 
amino adds, and the end position 
for each peptide is the start | 
^ position plus eight i 


Pos j| SulDsequence 


Score! 




[0.015 


5 II PQPQSQRRV 


0.015 


2 WIHPQPQSQ 


0.014 


3 1 IHPQPQSQR 


0.002 



Table XVII -109P1D4V.4 
A24-10-mers 



Each peptide Is a portion of SEQ 
ID NO: 9; eadi start position Is 
spedfied, the length of peptide is 
10 amino adds, and the end 
position for each peptide is the 
start positio n p lus nine. 



Pos 



[A 



.3_J! 



Subsequence 



Score 



QSQRrVTFHL 18.400 



QPQSqRRVTF i|3.000 



HPQPqSQRRV ||0.180 



EiWlhPQPQS 



IWIHpQPQSQ 



OJOOj 



PQPQsQRRVT 0.015 



WIHPqPQSQRj 0.01 2_ 



IHPQpQSQRR 110.002 



Table XV1II-109P1D4V.4 
B7-9-mers 



Each peptide is a portion of SEQ 
ID NO: 9; each start position is 
specified, the length of peptide is 9 
amino adds, and the end position 

for each peptide is the start 
position plus eight 



Pos |( Subseguence | Score \ 



A JLQPQSQRRVT i| 3.000 
ILI JLjjPCgQSQRR J|,0:200 



5 l l PQPQSQRRV [0020 



8 Ji^QSQR^/IFH jt 0.010 



[J !l WIHPQPQSQ il 0.010 



1 7 1 


1 PQSQRRVTF 


|[ 0.003 


1 1 1 


1 IWIHPQPQS 


1 0.003 


1 3 


I IHPQPQSQR 


0.002 
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Table XIX- 109P1D4v,4 
B7-10-mers 



Eadi peptide is a portion of SEQ 
ID NO: 9; each start position is 
specified, the length of peptide is 
10 anrtino adds, and file end 

position for each peptide is the 
st art position plus nine. 



Pos II Subseq uence i| gxwgj 



9 il QSQRfVTFHL ! | 4.000L 



i 5 II HPQPqSQRRV 1 


L4J)00^ 


1 7 11 QPQSqRRVTF | 


1 0.600 


1 1 jj EiWlhPQPQS 


0.030 


1 3 IIWiHPqPQSQR 


0.015 


1 6 llfQPQsQRRVT 


0.015 


1 8 PQSQrRVTFhL 


0,001 


2 IWIHpQPQSQ 


0.001 


4 IHPQpQSQRR 


0.001 ^ 





Table XX- 109P1D4V.4 
B3501-9-mers 



Each peptide Is a porllon of SEQ 
ID NO: 9; each start position Is 
specified, the length of peptide is 9 
amino adds, and the end position 
for each peptide is the start 
position plus eight 

Pos jj Subsequence 



I Score 



6 || QP QSQRRVT ||2.Q00i 



HPQPQSQRR 10.200 



PQSQRRVTF 0.100 



QSQRRVTFH 0.050 



PQPQSQRRV 



0.020 



IWIHPQPQS 0.010 



WIHPQPQSQ 0.010 



IHPQPQSQR 0.001 



Table XXI -109P1D4V.4 
[_ B3501-10-mers^ J 


Each peptide is a portion of SEQ [ 
ID NO: 9; each start position is j 
j specifiedi the length of peptide is ^ 
> 9 amino acids, and the end ' 
! position for each pepfide is the j 
start position plus eight \ 


Pos 1 


Subsequence j 


Score' 


7 


QPQSqRRVTF 


20.00 
0 


9 


QSQRrVTFHL 


5.000 



Table XXI -109P1D4V.4 
B3501-10-mers 



Ead) peptide is a portion of SEQ 
ID NO: 9; each start position is 
spedfied, tiie length of peptide is 

9 amino adds, and the end 
position for each peptide Is the 
start position plus eight 



Pos i l S ubsequence i | Score 



5 JjHPQPqSQFgyJI 4000 



!| EiWlhPQPQS II 0.100 



6 II PQPQsQRRVT 110.010 



3 11 WIHPqPQSQR II 0.010 



8 jjPQSQrRVTFH 1 10.001 



IWIHpQPQSQ 110.001 



IHPQpQSQRR 110.001 \ 



Table VIII-109P1D4V.5 
A1-9-mers 


Each peptide is a portion of SEQ 
ID NO: 1 1 ; each start position is 
spedfied, the length of peptide is 

9 amino adds, and the end 
position for each peptide Is the 
start portion plus eight 


Pos ! 




Subsequence 


Score] 


3 1 




SVHTRPSQR 


0.100 


7 


1 


RPSQRRVTF 


|[aq5o) 


2 


VSVHTRPSQ 


0.030 


5 J 




HTRPSQRRV 


1 0.025 


1 1 




PVSVHTRPS 


0.001 


4 i 


1 


VHTRPSQRR 


Jjaqqi 


6 II TRPSQRRVT 




8 


1 


PSQRRVTFH 


0.000 




1 Table IX-109P1D4V.5 
j Ai-iO-mers 


Each peptide Is a portion of SEQ 
ID NO: 1 1 ; each start position is 
spedfied. the length of peptide is 
1 0 amino adds, and ttie end 
1 position for each peptide is the 
f start position plus nine. 


1 


Subsequence 


Score 


; 3 


_i 


VSVHtRPSQRl 


0.150 i 


4 ^ 


SVHTrPSQRR 


o.jqo 


I 6 i 


HTRPsQRRV! 


0.025 




TRPSqRRVTF 


0.010 




VPVSvHTRPS 


0.003 
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Table lX-109P1D4v,5 , 
A1-10-mers 


Each peptide is a portion of SEQ 
ID NO: 11; each start position is 
specified, the length of peptide is 
10 amino acids, and the end 
1 position for each peptide is the 
i start position plus nine, _j 


Pos 


Subsequence 


Score 


8 


RPSQrRVTFH 


0.003 , 


2 


PVSVhTRPS 

Q 


0.002 


9 


PSQRrVTFHL 


_o.qoi^j 


5 


VHTRpSQRR 
V 


0.000 1 



Table X-109P1D4V.5 
A0201-9-mers 




Each peptide is a portion of SEQ 
ID NO: 11; each start position is 
specified, the length of peptide Is 9 
amino adds, and the end position 
for each peptide is the start 
position plus eight 


Pos i 


|_Subsequence 


{Score 


3 


SVHTRPSQR 




5 


HTRPSQRRV 


lo.ooo 


7 


RPSQRRVTF 


|o.ooo 


2 


VSVHTRPSQ jlO.OOO 


8 


1 PSQRRVTFH 


0.000 




TRPSQRR\rr 


0.000 


1 


PVSVHTRPS 


0.000 


4 1 


VHTRPSQRR 


0.000, 




Table XI-109P1D4V.5 
A0201-ia-mers 


Each peptide is a portion of SEQ 
ID NO: 1 1; each start position is 
specified, ttie length of peptide is 
10 amino acids, and the end 
position for each peptide is the 
start position plus nine. 


1 Pos : 


Subsequence 


Score 




PSQRrVTFHL J 


0.01 8j 




yHTRpSQRRy ^ 


0.0161 




RPSQrRVTFH 


0.006 




SVHTrPSQRR^ 


0.001 1 


1 i 


VPVSvHTRPS^ 


1 0.000 


3 


VSVHtRPSQR 


[omo 


2 


PVSVhTRPSQ 


0.000 



Table XI-109P1D4V.5 
A0201.10-mers 



Each peptide is a portion of SEQ 
ID NO: 1 1 ; each start position is 
specified, the length of peptide is 
10 amino acids, and the end 
position for each peptide is the 
start position plus nine. 



Pos 



Subs e quence | Score 



Til TRPSqRRVTF jl 0.000 " 



Table XII-109P1D4V.5 
A3-9-mers 


Each peptide is a portion of SEQ 
ID NO: 11; each start position is 
specified, the length of peptide is 9 
amino acids, and tiie end position 
for each peptide is the start 
position plus eight 


Pos 


Subsequence || Score 




SVHTRPSQR 11 


MOO 


7 


RPSQRRVTF i| 


0.020 


4 


VHTRPSQRR || 


0^06) 


5 


HTRPSQRRV t| 


0,002 


8 


PSQRRVTFH [ 


0.000 


2 ! 


VSVHTRPSQ i 


0.000 


_ 1 il_PySVHTRPS [ 


0^00 


6 i 


1 TRPSQRRVT 


0.000 




Table XIV-109P1D4V.5 
A1101-9-mers 


Each peptide is a portion of SEQ 
ID NO: 11; each start position is 
specified, tiie lengUi of peptide is 9 
amino acids, and the end position 
for each peptide is the start 
position plus eight 


Pos 1 


Subsequence 


Score 


4 ! 


SVHTrPSQRR 


0.600 




VSVHtRPSQR i 


0.030 


.s. i 


RPSQrRVTFH \ 


o.oq_6 


[ 7 : 


TRPSgRRyTF ; 


0.0021 


9 1 


PSQRrVTFHL j 


0.001 


LiJ 


HTRPsQRRVT ||0.00ll 


.J J 


_pysVhTRPSQ^ J 


aoooj 


iL'^py§vJlL^s JLo^ooj 


1 5 jl VHTRpSQRRV 


0.000 



Table XV-109P1D4V.6 
A1101-10-mers 


Each peptide is a portion of SEQ 
ID NO: 1 1 ; each start position is 
specified, tiie length of peptide is 
10 amino acids, and tiie end 
position for each peptide is tiie 
start position plus nine. 


Posll Subsequence i| Score | 


lJJLiWj!f'SQRR_ 




[3j\ VSVHtRPSQR 


0.006 


1 8 II RPSQrRVTFH 


|J)XI06_ 


1 7 II TRPSqRRVTF 


0.000 


[2j|_PySVhTRPSQ_ 


1 0.000 1 


1 6 I[ HTRPsQRRVT 


o.oooj 


l_9j| PSQRrVTFHL 


1 0.000 I 


1 1 jl VPVSvHTRPS 


0.000 


L5 II VH"mpSQRRV 


o.oooj 



Each peptide Is a portion of SEQ ID 

NO: 1 1; each start position is 
specified, the iengtii of peptide Is 9 
amino adds, and the end position for 
each peptide is the start position plus 
ei ght 



Table XVI-109P1D4V.5 
A24-9-mers 



Pos II Subsequence | Score 



7 (1 RPSQRRVTF |j 4.000 



5 \ HTRPSQRRV 0.120 



TRPSQRRVT 0.015 



^ J|_VSVHTRPSQ 11 0.015 



1 II PVSVHTRPS II 0.01 0" 
3 II SVHTRPSQR || Q.010 



8 PSQRRVTFH 0.002 



VHTRPSQRR 0.001 



Table XVIM09P1D4V.5 
A24-10-mers 


Each peptide is a portion of SEQ 
ID NO: 1 1; each start position is 
specified, the lengti) of peptide is 
10 amino adds, and tiie end 
position for each peptide is the 
start position plus nine. 


I Pos j 


Subsequence 


S^re 


I 9 ' 


_PSQRryTFHL_ 


|a840 




TRPSqRRVTF ||0.300 


1 1 


VPVSvHTRPS 


|0.150 


6 


HTRPsQRRVT 10.120 
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Table XVIM09P1D4V.5 
A24-10^ne^s 



Each peptide is a portion of SEQ 
ID NO: 11; each start position is 
specified, the lengHi of peptide is 
10 amino adds, and the end 
position for each peptide Is tiie 
start position plus nine. 



Pos II Subsequence ||Satre 



3 I VSVHtf^PSQR 10.015 



Ifll 



SVHTrPSQRR 0.0121 



VHTRpSQRRV ;|0.010 



2_ IL Py§V^T^SQ^ i|0.0Q1] 



Table XVIiI-109P1D4v.5 | 
B7-9-mers | 


Each peptide is a portion of SEQ 1 
ID NO: 11; each start position is I 
specified, tiie lengtii of peptide is 9 
amino acids, and the end position 
for each peptide is tiie start | 
position plus eight. | 


Pos II Subsequence 


Sc»re J 


5 11 HTRPSQRRV 


2.000 


7 ILrpsqrrvtf 


0.600 


1 3 11 SVHTRPSQR 


0.050 


[ 2 il VSVHTRPSQ 


jo.qi5 


6 J TRPSQRRVT 


1 0.015 


I 1 11 PVSVHTRPS 


[ 0.010 j 


1 4 11 VHTRPSQRR 


[ 0.002] 


1 8 II PSQRRVTFH 


0.001 1 



Table XIX-109P1D4V.5 
B7-10Hfners 



Each peptide is a portion of SEQ ID 

NO: 1 1; each start position is 
spedfied. tiie lengtii of peptide is 10 
amino adds, and tiie end position for 
each peptide is tiie start position plus! 
nine. 



Pos ]I Subsequence _ 
6 jtJHJRPsQRRVT 



Score! 



1.500 



9 . JL j^l^B^y??!^^ 



8 _ II RPSQrRyTFH_j |0.200 



_J| SWTrPSQRR^ [0.075; 



VHTRpSQRRV i|0.02q 



VSVHtiRPSQR 0.010 



PVSVhTRPSQ 



0.008 
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Table XIX-109P1D4V.5 
B7-10-mers 



Each peptide Is a portion of SEQ ID 
NO: 1 1 ; each start position is i 
spedfied, tiie lengti) of peptide Is 10 
amino adds, and tiie end position for 
eadi peptide is tiie start position plus 





nine. 




Pos 


Subsequence 


||Score 


1 7^_| 


JlVSqRRVTF 


Jo.oq3 




1 Table XX-109P1D4V.5 1 
B3501-9-mers j 


Each peptide is a portion of SEQ | 
ID Na 1 1; each start position is 
spedfied, ttie lengtti of peptide is 9 
amino adds, and tiie end position 
for each peptide is tiie start | 
position plus eight ! 


Pos 


Subsequence 


Score 1 


7 


RPSQRRVTF 


40.000! 


5 


HTRPSQRRV 


0600^ 


1 2 


1 VSVHTRPSQ i 


0.050 i 


_6 


TRPSQRRVT J 


O.OJO^I 


1 


PVSVHTRPS j 


O.OIOj 


3 


1 SVHTRPSQR 


[0.010 


8 


PSQRRVTFH 


0.005 { 


i 4 


VHTRPSQRR 


0.001 



Table XXI-109P1D4V.5 
B3501-10-mers 


Each peptide is a portion of SEQ ID 

NO: 1 1 ; each start position is 
spedfied, ttie lengtii of peptide is 10 
amino adds, and ttie end position for 
each peptide is tiie start position plus 




nine. 




Pos II Subsequence 


Score 


1 1 


1 VPVSvHTRPS 


ZOOO 


9 i 


|_ PSQRrVTFHL 


0.500 


8 


RPSQrRVTFH 


[0.400 


6 


1 HTRPsORRVT 


0.300 




[_TRPSqRRVTF 


aioo 


L 3j jrsyHtRPSQR 


o.^o_ 


il 5 


il VHTRpSQRRV j 


1 0.020 


i 4 i SVHTrPSQRR || 0.010] 


:1 2 





Table VIIM09P1D4V.6 
C'tBrminal-A1-9-mers 



Each peptide is a portion of SEQ 
ID NO: 1 1 ; each start position is 
spedfied, ttie lengtii of peptide is 9 
amino adds, and tiie end position 
for each peptide is ttie start 
position plus eight 


Pos 


Subsequence | Score 


.A J 


HTRPTDSRT^ 


^025 


3 ! 


SVHTRPTDS 


0.010 


2 i 


VSVHTRPTD 


0.003 


1 


PVSVHTRPT 


0.001 


lj_ 


VHTRPTDSR 


1 0.001 



Table IX-109P1D4V.6 


C'terminal-A1-10-mers 


Eachpc 


iptide is a portion of SEQ ID 


NO: 13; each start position is 


spedfied, tiie lengtii of peptide is 10 


amino adds, and ttie end position for 


eachpq 


ptide is tiie start position plus 




nine. 




Pos^j 


Subsequence 


I Score 


4 i 


SVHTrPTDSR 


0.100 


3 i 


VSVHtRPTDS 


0.015 


1 i 


VPVSvHTRPT 


0.003 


2 


PVSVhTRPTD 


0.000 


1 5 ! 


VHTRpTDSRT J 0.000^ 



Table X-109P1D4V.6 i 
C terminal-A0201-9-mers 



Each peptide is a portion of SEQ ID 

NO: 13; each start position is 
spedfied, ttie lengtti of peptide is 9 
amino adds, and ttie end position for 
each peptide is the start position plus 
dght 



Pos II Subsequence || Score 



"3~]l SVHTRPTDS || 0.007 



PVSVHTRPT 0.003 



5 || HTRPTDS RT || O.OOO" 



VSVHTRPTD 0.000 



VHTRPTDSR 0.000 



Table XH09P1D4v,6 
C terminal-A0201-1O-mers 



Each peptide is a portion of SEQ 
ID NO: 13; each start position is 
specified, ttie lengtti of peptide is 
10 amino adds, and tfie end 
position for each peptide is ttie 
start position plus nine. 
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IPos II Subseauence 


Score 


1 1 11 VPVSvHTRPT 


0.017 


[ 5 Jl VHTRpTDSRT 


0.009 


1 3 ILVSVHIRPTDS 


i 0.001 


1 4 |[ SVHTrPTDSR 


OjOOlJ 


2 ! PVSVhTRPTD 


0.000 i 




Table XIM09P1O4V.6 
C temiinal-A3-9-mers 


Each peptide is a portion of SEQ 
ID NO: 13; each start position is 
specified, the length of peptide is 9 
amino acids, and the end position 
for each peptide is the start 
position plus eight 


Pos J[ Subsequence 


Score 


5 II HTRPTDSRT 


0.007 


4 j| VHTRPTDSR 


0.006 


3 II SVHTRPTDS 


0.004 


2 II VSVHTRPTD 


0.000 


1 II PVSVHTRPT 


0.000 







Table XII1-109P1D4V.6 
C lerminal-A3-10-niers 



Each peptide is a portion of SEQ 
ID NO: 13; each start position is 
specified, the length of peptide is 
10 amino acids, and the end 
position for each peptide is the 
start position plus nine. 



Pos jf^u bsequence jScore 



4 II SVHTrPTDSR ||a600 



3 ir VSVHtRPTDS | |0.000 
2 il PVSVhTRPTD | |0.000 



1 



VPVSvHTRPT 0.000 



VHTRpTDSRT ||0.00Q 



Table XIV-109P1D4V.6 
C terminal-AI 101-9-mers 


Each peptide is a portion of SEQ 
ID NO: 13; each start position is 
specified, the length of peptide is 9 
amino acids, and the end position | 
for each peptide is the start ! 
position plus eight { 


_Pos _ 


Subsequence | Score 




VHTRPJDSR j 0.004 i 


3 


SVHTRPTDS 0.002 


5 1 


HTRPTDSRT 0.001 


2 


VSVHTRPTD 0.000 



Table XIV-109P1D4V.6 
C termina!-A1101-9-mers 



Each peptide is a portion of SEQ 
ID NO: 13; each start position is 
specified, the length of peptide is 9 
amino adds, and the end position 

for eadi peptide is the start 
Positionplus eight 



Pos i|Subseq uence || Score 



1 y pvsvhtrpt71|o.ooo 



Table XV-109P1D4V.6 
C temiinal-A1101-10-mers 



Each peptide is a portion of SEQ ID 

NO: 13; each start position is 
specified, the length of peptide is 10 
amino acids, and the end position for 
each peptide is the start position plus 
nine. 



Pos ir ^bsequence || Score 



SVHTrPTDSR ! 0.400 



! PVSVhTRPTD I 0.000 



VSVHtRPTDS i 0.000 



1 



VPVSvHTRPT 0.000 



5 i l VHTRpTDSRT 11 0.000 



Table XVM09P1D4V.6 
C* temiinaI-A24-9-mers 


Each peptide is a portion of SEQ 
ID NO: 13; each start position is 
specified, the tengtti of peptide is 9 
amino acids, and the end position 
for each peptide is the start 
position plus eight 


Pos 


Subsequence 


[Score 


5 i 


Lhtrptdsrt 


L0.j20j 


3 1 


1 SVHTRPTDS 


1 0.100 


• 2 i 


1 VSVHTRPTD 


0.015 


1 1 


Lpvsvhtrpt 


0.010 


4 


1 VHTRPTDSR 


0.001 



Table XVII-109P1D4V.6 
C temiinal-A24-10-mers 



Each peptide is a portion of SEQ 
ID NO: 13; each start position is 
specified, ttie iengUi of peptide is 
10 amino acids, and the end 
position for each peptide is tiie 
start position pl us nin e. _| 



Pos I I Subseque nce ^ Scorej 



VSVHtRPTDS 0.150 



Table XVII-109P1D4V.6 
C terminal-A24-10<ners 



Each peptide is a portion of SEQ 
ID NO: 13; each start position is 
specified, tfie lengtii of peptide is 
10 amino adds, and the end 
position for each peptide is the 
startposition plus nine, i 

Pos II Subseq u ence l|Score| 



1 IL.yPy?!fHTOHl^^ 



SVHTrPTDSR | 0.010 



VHTRpTDSRT 0.010 



2 i PVSVhTRPTD 1 0.001 



Table XVIIM09P1D4V.6 
C terminal-B7-9-mers 


Each peptide Is a portion of SEQ 
ID NO: 13; each start position is 
spedfied, tiie length of peptide is 9 
amino adds, and the end position 
for each peptide is the start 
position plus eight 


|_ Pos 1 


Subsequence \ Score 


5 


HTRPTDSRT || 1.000. 


3 


SVHTRPTDS ]|aiOO 


1 


PVSVHTRPT 0.050 i 


2 


VSVHTRPTD 0.015 


.L4_J 


1 VHTRPTDSR j 0.002 



Table XIX-109P1D4V.6 
C*temiinal-B7-10-mers 



Each peptide is a portion of SEQ 
ID NO: 13; each start position is 
spedfied, the lengtii of peptide Is 
10 amino acids, and Uie end 
position for each peptide Is the 
start position plus nine. 



Pos II Subsequence Score 



1 II VPVSvHTRPT 112.000 



4 II SVHTrPTDSR || 0.075 



3 11 VSVHtRP TDS II 0.020 ' 



VHTRpTDSRT 0.010 



PVSVhTRPTD ' 0.008 



Table XX-109P1D4V.6 

terminal-B3501-9-mers 



Each peptide is a portion of SEQ 
ID NO: 13; each startposition is 
spedfied, tiie length of peptide is 9 
amino adds, and tiie end position 
for each peptide is the start 
position plus eight 
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i Pn^ li f^iihconii^nr^ i 


Score 


[ 5 II HTRPTDSRT [ 


0.300 


I 3 II SVHTRPTDS 1 


0.100 


1 2 J VSVHTRPTD J[ 


0.050 1 


1 1 ILPVSVHTRPTJL 


0.010 i 


£4 II VHTRPTDSR jj 


0.001 



Table XXI-109P1D4V.6 
C* terminai-B350M0-mefs 



Eadi peptide is a portion of SEQ 
ID NO: 13; each start position is 
specified, Oie length of peptide is 
10 amino adds, and the end 
position for each peptide is the 
start position plus nine. 



Pes II Subsequence | Score 



1 



VPVSvHTRPT j 2.000 



VSVHIRPTDS 0.500 



SVHTrPTDSR 0.010 



VHTRpTDSRT || 0.010 



Table VI1H09P1D4V.6 
N*tenninal-A1-9-mers 



Each peptide is a portion of SEQ 
ID NO: 13; each start position is 
specified, tfie lengtii of peptide is 9 
mlno acids, and tiie end position 
for eadi peptide is the start j 
position plus eight | 


JPosJ 


Subsequence 


Score 1 


6 


NSDISSWR 


15.000 


23 


CLLSGTYIF i 


j 0.200 


14 


RVNTTNCHK j 


0.200 1 


9 


ISSWRVNT 


0.030 


16 


NTTNCHKGL 


0.025 




IVrrVGFNSDI 


0.025 


1 21 1 


1 HKCLLSGTY 


[0.025 


\S 1 


1 HNCHKCLL 


1 0.025 


1 10 II SSWRVNTT 


0,015 


ll 3 11 VGFNSDISS !| 0.013 


il 18 li TNCHKCLLS || 0.013 


1. A.J 


l TyGFNSDIS 


iom' 


[_22 


KCLLSGTYl 


i 0,010 


8 


_P[SSWRyN 


[o.oio 


1 19 


l[ NCHKCLISG 


1 0.005 


1 5 


|| FNSDISSW 


0.003 


1 15 


II VNTTNCHKC 


1 OOM 



Table VI1M09P1D4V.6 | 
N* terminal-AI-O-mens J 


Each peptide is a portion of SEQ i 
ID NO: 13; each start position Is j 
specified, ti^e Jengtii of peptide Is 9| 
amino adds, and tiie end position 1 
for each peptide is tiie start i 
position plus eight \ 


pos i 


1 Subsequence 


1 Score i 


7 


SDISSWRVj[aOOl! 


11 j 


SWRVNITN 


0.001 1 


IjiJ 


WRVNTTNC 


1 0.001 


4 


GFNSDISSV 


jo.ooij 




VRVNTTNCH 


[0.001 


20 


CHKCLLSGT 


1 0.000 



Table IX-109P1D4V.6 | 
N' temilnal-AI-IO-mers ! 


Each peptide is a portion of SEQj 
ID NO: 13; each start position is j 
spedtied. the lengtii of peptide isj 
1 0 amino adds, and ttie end i 
position for each peptide is ttie j 
start position plus njna _ J 


Pos II Subsequence 


Score 


6 1 


NSDIsSWRV 


1.500i 


22 I 


KCLLsGTYIF ||0.200| 


_17^ j 


JTIChKCLLS 


(0.12^ 


5 !! FNSDiSSWR 


|0.050 


2_ 


:TyGFnSDlSS_ 


[aq50 


23 i 


CLLSgTYIFA^ 


|0.050| 


I 16 1 


NHNcHKCLLj 


|0.025| 


1 1 

1 1 


MTVGfNSDIS 


0.0251 


8 t 


DISSvVRVNT 


0.020j 


LjoJ 


SSWrVNTTN 


0.015! 




1 ISSVvRVNH ||0.015i 


18 


iTNCHkCLLSG 110.0131 


1 13 l|VRVNtTNCHK||0.010i 


14 


RVNTtNCHKC 


1 0.OIOj 


[ 20 


ICHKCILSGTY 


0.003 


15 


lVNTTnCHKCLi|0.q03l 


I 3 Jl VGFNsDlSSy ||0.003 


19 


sl.H5*^KcasGTi^^^^^ 


12 


i \A/RVnTTNCH 


0.001 


1,— r 


ilSWRvNTTNC 


||0.001j 


7 


II SDissWRVN llo.oqtj 


21 


II HKCUSGTYI 110,001 


1 4 


j GFNSdlSSW 


0.001 



Table X-109P1D4V.6 




N' tenninaI-A0201-9-mers 


Each peptide is a portion of SEQ 


ID NO: 13; each start position is 


specified, tiie lengtii of peptide is 


9 amino adds, and the end 


position for each pepti'de is ttie 


start position plus eight 


Pos j 


1 Subsequence j|Score 


22 il KCLLSGTYl !|4.851 


6 |[ FNSDISSW i 


3.511 


1 


L MTVGFNSDI JLO.936 


16 


NTTNCHKGL 10.2971 


17 


TTNGHKCLL 


0.297 


7 j SOISSWRV 


0.222i 


23 


1 CLLSGTYIF 


0.113 


10 


SSWRVNH 


0.112 


1 4 


ll GFNSDISSV 


0.111 


1 9 11 ISSWRVNT 


0.083 


! .12. 


|_yVRVNTTNC 


0^5 






[a055 


j 11 


jLSWRVNTTNj 


0.007 


1 3 


|[ VGFNSDISS 


0.0031 


1 2 


jl TVGFNSDIS 


0.001 1 




)| RVNTTNCHK 


lo.ool 


19 


NCHKCLLSG 


0.001 


18 


i[j]CH^fX!lS 


lo^ 


20 


CHKCLLSGT 


1 o.oooi 


8 


DISSWRVN 


0.000 


13 


VRVNHNCH 


jo.ooo 


6 


1 NSDISSWR 


llo.ooo 


21 


HKCLLSGTY HO.OOO 



Table XI-109P1D4V.6 
N' tenninal-A0201-10-mer8 



Each peptide is a portion of SEQ ID 

NO: 13; each start position is 
spedtied. tiie lengtii of peptide is 1 0 
amino adds, and tfie end position for 
each peptide is the start position plus 
nine. 



Pos || Sub seque nce j Score 
23 Jl CaSgTYIFA 



151.648 



3 !| VGFNs DISSV | | 6.568" 
14 Ij RVNTti^lCHKC JLa435 



11 II SWRvNTTNC || 0.435 
6 II NSDIsSWRV 11 0.418 
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Table X1-109P1D4V.6 


N' terminal-A0201-10-niers 


Each peptide is a portion of SEQ ID 


NO: 1 3; each start position is 


specified, tiie length of peptide is 10 


amino adds, and the end position for 


eachpei 


}t!de is the start position plus 




nine. 




Pos 


Subsequence 


Score 


16 j 


NTTNcHKCLL 


i 0.297 


15 J 


VNTTnCHKCL 


i 0.237 ! 


9 


ISSVvRVNTT 


j 0.190 i 


19 i 


NCHKcLLSGT 


1 0,112 J 


8 


DISSvVRVNT 


1 0.077 1 


4 


GFNSdISSW 


1 0.020 ! 


2 


TVGFnSDISS 


[aoo7_ 


21 


HKCUSGTYl 


0.003 


22 


KCLLsGTYIF 


0.003 


18 I 


TNCHkCLLSG 


0.001 


17 i 


HNChKCLLS 


I 0.001 


1 12 i 


WRVnTTNCH 


l_aooi J 


5 i 


FNSDISSWR 


0.001 1 


10 i 


1 SSWrVNtTN 


[0.000_ 


1 


: MTVGfNSDIS 


1 0.000 ( 




.jS'^S^VVRVNJIj.OOO 


13 1 


VRVNtTNCHK 


1 0.000 


20 i 


CHKCILSGTY 


0.000 j 



Table XIM09P1D4V.6 
N' terminai-A3-9-mers 


Each peptide is a portion of SEQ 
ID NO: 13; each start position Is 
specified, the length of peptide is 9 
amino acids, and the end position 
for each peptide is the start 
position plus eight. 


PosJ[ Subsequence 


Score 


23 II CLLSGTYIF 


9.000 


14 II RVNHNCHK 


2.000 


1 Jl MTVGFNSpi t 


0^203_ 


: 17 j TTNCHKCLL J 


0.030 


22 ^i^CllSGTYjJ 


0.027J 


. 6 II NspissyyjRj 


M20 1 


12 II WRVNTTNC j 


^.020j 


16 Jl NTTNCHKCL 1 


0.015 i 


11 II SWRVNTTN j 


0.005 1 


2 II TVGFNSDiS 1 


0.004 


10 II SSWRVNH 


0.002 1 



Table XIM09P1D4V.6 
N' terminal-A3-9-mers 


Each peptide is a portion of SEQ 
ID NO: 13; each start position is 

specified, the length of peptide is 9 
amino adds, and the end position 
for each peptide is the start 

[ posita pkjs eight j 


Pos II Subsequence | 


Score 


21 11 HKCLLSGTY || 0.001 j 


7 II SDISSWRV 1 


0.001 1 


4 II GFNSDISSV j 




. 9 II ISSWRVNT 


0.001 


19 ILnchkcllsg i 


0.001 


5 II fnsdissw i 


0.001 


15 II vnttnchkc ! 


0.000 


3 Jl VGFNSDiSS 


0.000 


13 II vrvnttnchJ 


0.000 


8 1 DISSWRVN j 


0.000 


18 J TNCHKCLLS 


0.000 1 


20 CHKCLLSGT 


_0.000 J 







Table XIII-109P1D4V.6 

N'terminai-A3-10-mers 


Each peptide is a portion of SEQ 
ID NO: 13; each start position is 
spedfied, the length of peptide is 
10 amino adds, and the end 
position for each peptide is the 
start position plus nine. 


Pos 


Subsequence 


Score 


_23_ 


CLLSgTYIFA 


|0.600 


22 


KCLLsGTYIF 


|0.270 


13 1 


VRVNtTNCHK 


|0.030 


16 


NTTNcHKCLL 


0.030 


11 1 


SWRvNnNC 


0.030 


14 


RVNTtNCHKC 


0.020 




WRVnTTNCH 


0.020 


5 i 


FNSDISSWR 


[o.oosj 


...2. i 


TVGFnSDISS 


|0.008 


1 1 ! 


MTVGfNSDIS ;|0.005 


8._| 


DISSvVRVNT 


0.005 


.17 1 


HNChKCLLS ! 0.004 




NSDIsSWRy_ 


0.003j 


3 ! 


VGFNsDISSV i 0.002 


.. 9 1 


ISSVvRVNH 


0.0021 


19 i 


NCHKcLLSGT 


0.002 


20 


CHKCILSGTY 


0.001 



Table XIII-109P1D4v,6 

IN ierminal-A3-10-mers 


Each peptide is a portion of SEQ 
ID NQ 13; each start position is 
spedfied, the length of peptide is 
10 amino adds, and the end 
position for each peptide is the , 
start position plus nine. 


Pos 1 Subsequence 


1 Score; 


4 GFNSdISSW 


J[0.00jlj 


15 ! VNHnCHKCL 


j 0,001 


HKCUSGTYl 


1 0.001 


10 j SSWrVNTTN 


jlo.ooo 


18 J TNCHIcCLLSG 


l(o.qooJ 


7 \ SDISsWRVN 


llo.ooo 




Table XIV-109P1D4v,6 
N' terminal-A1 1 01 -9-mers 


Each peptide is a portion of SEQ ID 

NO: 13; each start position is 
specified, the lengtti of peptide is 9 
amino adds, and the end position for 
each peptide is the start position plus 
eight 


Pos i Subsequence 


Score 


14_|| RVNHNCHK 


6,000 


_1 II MTVGFNSDJ^j 


0.015 


23 II CL1,SGTYIF 


1 0.012 


17 j TTNCHKCLL 


0.010 


22 il KCLLSGTYI 


0.009 


4 11 GFNSDISSV 


0.006 


16 '!| NTTNCHKCL 


0.005 


6 ij NSDISSWRJ 




11 j SWRVNTTN 


0.003 


12 WRVNTTNC 


0.002 


2 TVGFNSDIS 


0.002 


19 NCHKCLLSG 


0.000 


5 FNSDISSW 


1 0.000 


7 1 SDISSWRV 


0.000 


13 I VRVNTTNCH j 


0.000 


21 1 HKCLLSGTY 


0.000 


1 j|...y^rNiR!ss_ 


JO.OOOJ 


_ 18 i| TNCHKCLLS J 


1 0.000 J 


1 15 || VNHNCHKC 


0.000 


10 ; SSWRVNTT I 


0.000 


9 ! ISSWRVNT 


0.000 


20 CHKCLLSGT 


0.000 


8 1 DISSWRVN 


1 0.000 
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Table XV-109P1D4V.6 I 

N' terminal-A1 101-1 0-mers | 


Each peptide Is a portion of SEQ ID 1 

NO: 13; each start position is 
specified, tfie length of peptide is 10 ! 
amino acids, and the end position fort 
each peptide is the start position plus; 

nine. : 


Pos 1 


Subsequence 


Score 1 


13 1 


VRVNtTNCHK 


0.030 1 


12 IU/vRVnnmi_ 


0.020 


22 J 


KCLLsGTYIF || 0.018 


23 ! 


CLLSgTYlFA 1 


0.012 i 


16 :! 


NTTNcHKCLL | 


0.010 




FNSDiSSWR 


0.008 


14 i 


RVNTtNCHKC | 


0.006 


4 J GFNSdISSW | 


0.006 




TVGFnSDlSS 


0.004 


1 11 1 


SWRvNTTNC 


0.003 


I 17 i 


TTNChKCLLS \ 




\ 1 il MTVGfNSDlS i 


0.002 ! 


t 3 ! 


VGFNsDISSV ; 


0.000 


19 i 


NCHKcl-LSGT 


0.000 


6 j 


NSDisSWRV 


1 o.oooj 


[ 20 


1 CHKCiLSGTY 


0.000_ 


1 15 1 


1 VNTTnCHKCL 


1 0.000 


1 21_1L HKCUSGTYI 


0.000 


1 8 1 


L DISSvVRVNT 


[1 0.000 


1 18 1 


[ TNCHkCLLSGj 


[0,0^ 


1 10 t 


1 SSWrVNTTN 


1 0,000 


Ll.\ 


{ ISSVvRVNTT 


0.000 


1 7 


L SDISs\/VRVN 


0.000 



Table XVI-109P1D4V.6 
N' terminal-A24-9-mers 



Each peptide is a portion of 
SEQ ID NO: 13; each start 
position is specified, the length 
of peptide is 9 amino acids, and 

the end position for each 
peptide is the start position plus 
eigi}L 



Pos||Subsequence|[ Sc ore 



TniTTNCHKCLLjl 6.000 
!| 16 llNTTNCHKCLjl 4,000 



"23]! CLLSGTYlFll 3.000 



'^ 1 KCLLSGTYI || 3.000 



11 1 llMTVGFNSDill 1.500 



Table XVH09P1D4v,6 
N tennina!-A24-9H[ners 


Each peptide is a portion of 
SEQ ID NO: 13; eadi start 
position is specified, fiie lengh 
of peptide is 9 amino acids, and 
Ihe end position for eadi | 
peptide is the start position plus ; 

ei^t ! 


Posj[Subsequence|L Score ] 


4 jlGFNSDISSVjl 0J50 ' 


11 j|SWRVNTTN| 


1 0.210 j 




_ai80_J 


I 5 JlFNSDlSSW 


_ai68_j 


1 8 ilDlSSWRVN 


1 0.140 1 


ij_9jt isswrvntI 


0.140 


1 15 !|VNnNCHKC' 


0.110 


L2j|TVGFNSD)S 


0.100 


1 18 IItnchkclls 


[ 0.100 


1 3 ilVGFNSDISS' 


0.100 ! 


I 12 ![wrvnttnc 


0,100 1 


^1 14j[RVNTrNCHK 


[_0.030 j 


1 7 ijSDlSSWRV 


0,015 


1 21 IIhkcllsgty 


0.012 i 


20 CHKCLLSGTl 0.012 I 


6 1 NSDISSWR 


1 0.010 i 


^ 19 1 NCHKCLLSG 


0.010 


i 13 VRVNTTNCH 


0.002 



Table XVIM09P1D4V.6 j 
_N* terminal;A24-1j0^n^^ ; 


Eadi peptide is a portion of SEQ j 
ID NO: 13; each start position is j 
specified, the length of peptide is i 
10 amino acids, and the end 1 
position for each peptide is the j 
start position plus nine. \ 


Pos 11 Subsequence | 


Score] 


22 1 


KCLLsGTYIF 


aoooj 


J6.JI 


NTTNcHKCLL | 


4.000] 


, 15 i 




i...4„]L?fNM's^Vv.J 


[1.050 




RVNTINOIKC '|0.330! 


Lio ..i 


SSWrVNTTN J(0.210! 




TTOChKCULS jjOJSql 


A. JLMiypMSDis j 


0.1501 


11 i 


SWRvNTTNC 


jcisoj 


23 i 


CLLSgTYlFA 


|0.150 



Tahip y\/ll-1 flQPI niv R 1 

N' terminal-A24-1 0-mers \ 


Each peptide is a portion of SEQ 1 
ID NO: 13; each start position is j 
specified, the length of peptide Is 
I 10 amino adds, and the end 
1 position for each peptide is the I 
: start positipn plusnine. ] 


Pos 


1 Subsequence 


jScore 




1 DISSvVRVNT 1 


0.140! 


1 9 !1 ISSVvRVNTT | 


0.120 




1 NCHKcLLSGT |0.120 


1 21 !j HKCUSGTYI 


|0.100 


1 2 j| TVGFnSDlSS 


|0.100j 


1 6 


1 NSDisSWRV 


|0.100 


3 


VGFNsDISSV 


0.100 


7 


SDISsWRVN 


0.021 


20 


CHKCILSGTY 


0.012 


5 


1 FNSDiSSWR 


0.0121 


J2 


WRVnTTNCH 


0.012| 


[_18 _ 


TNCHkCLLSG 1 0.010 


13_ 


VRVNtTNCHK^ 


|aoo2 




Table XV1II-109P1D4V.6 
N* tenminal-B7-9-mers 


Each peptide is a portion of SEQ 
ID NO: 13; each start position is 
specified, tfie length of peptide is 

9 amino acids, and the end 
position for each peptide is the 
start position plus eight 


Pos 


j Subsequence 


Score 


12 


WRVNTTNC ! 


5.OO0J 


16 


i NHNCHKCL 


4.000 


17. 


11 TTNCHKCLi 


4.0^ 


1 


IVITVGFNSDI 


0400 


22 


KCLLSGTYI 


0,400 


5 


1 FNSDISSW 


0.200 


9 


i ISSWRVNT 


0.150 


10 


j| SSyVRVNTT 


jo.ioo 


j 11 


^1 SWRVNTTN 


jo.iooi 


2 


i JVGFNSpiS^ 


[0.100 


L.15.. 




J 14 


jLRVNTTOCHK 


0.050 


1.8. 


j| DISSWRW 


||o.q2oi 


1 4 


jj GFNSDISSV 


0.020 


1 18 


11 TNCHKCLLS 


0.020 


1 7 


)| SDISSWRV 


1 0.020i 



wo 2004/098515 



164 



PCT/US2004/013568 



Table XVIII-109P1D4V.6 
N' termina!-B7-9-mers 


Each peptide is a portion of SEQ 
ID NO: 13; each start position is 
specified, the length of peptide is 

9 amino acids, and the end 
position for each peptide is the 
[ start posjOonpkJse : 


1 Pos : 


1 Subsequence 


Score] 


_23 Jl CLLSGTYIF 


0.020i 


3 j( VGFNSDISS 


0.020| 


20 J[ CHKCllSGT j 


0.010 


19 { 


1 NCHKCLLSG j 0.010 


|_6 


NSDISSWR ! 


0.003i 


21 1 


1 HKCLLSGTY i 


0.002 


13 11 VRVNTTNCH 


0.001 




Table XIX-109P1D4V.6 j 
N' terminal-B7-10-mers j 


Each peplide is a portion of SEQ j 
ID NO: 13; each start position is j 
specified, the length of peptide Is i 
10 amino acids, and the end j 
posift'on for each peptide is the j 
start position plus nine. j 


Pos 


Subsequence 


iScorel 


16 II 


NnNcHKCLL 


4.000i 


15 II 


VNTTnCHKCL 


[4.000 


11 II 


SWRvNnNC 


0.500 


14 II 


RVNTtNCHKC 


|0^00l 


12 II 


WRVnTTNCH 


0.500 


„ 3 II 


VGFNsDISSV 


0.2001 


8 II 


DiSSvVRVNT ! 


0.150] 


19 II NCHKcLLSGT 


oioqj 


1 9 II 


ISSVvRVNTT 


o.ioo! 


L.23 II 


CLLSgTYIFA 


0.100 


1 2 II 


TVGFnSDISS 


0.100 


1 6 II 


NSDIsSWRV 


0.060 


|21 II 


HKCLISGTYI ||0,040| 


1. 4 IL 


GFNSdISSW j 


|0.020i 


i|.-?2|| 


KCLLsGTYlF ijo.020; 


i 10 1 


-SSWrVNTTN J[0.0^^ 


LjJI. 


MTVGfNSDiS ! 


M2o; 


1 17 II 


HNChKCLLS ' 


0.0201 


Liii 


TNCHkCLLSG 


o.oiol 


1 5 il 


FNSDiSSWR_^ 


o.olo! 


1 7 II 


SDISsWRVN 


0.002 




CHKCILSGTY 


0.002| 



Table XIX-109P1D4V.6 
N'terminal-B7-10-mers 



Each peptide is a portion of SEQ 
ID NO: 13; each start position is 
specified, the length of peptide is 
10 amino adds, and the end 
position for each peptide is the 
start position plus nine. 



Pos il^ Subs equence j Score 



ITjl „ VRVNtTNCHK J(a00T 



Table XX-109P1D4V.6 


N' teiTninal-B3501-9-mers 


Eadi peplide is a portion of SEQ 


ID NO: 1 3; each start position is 


specified, the length of peptide is 9 


amino adds, and the end position 


for each peptide is (he start 




position plus eight. 




Pos 


Subsequence 


Score 


16JI NTTNCHKCL 


1.000 i 


_23 Jl CllSGTYIF 


1.000 


17 


|_JTNCHKCLL 


1.000 1 




KCLLSGTYI 


0.800 


9 , 


ISSWRVNT 


0.500 


10 


SSWRVNH 


(0.500 


1 ! 


LMTVGFNSDI i 


1 0.400 1 


5 


FNSDISSW 1 


1 0.400 i 


Ll2j 


|_WRVNTTNC ! 


1 0.300 1 


21 i 


1 HKCLLSGTY 


0.200 j 


2 


TVGFNSDIS 


0.100 1 


|__8 _ 


[ DISSWRVN 


1 0.100 


18 


TNCHKCLLS 


aiooj 


15 


1 VNnNCHKC 


oiqoj 


3 


VGFNSDISS 


0,100 


11 


SWRYNHN 


0.100 


L 20 


CHKCLLSGT 


0.030 


4 


GFNSDISSV 


0.030 




SDISSWRV 


0020 


1 .14.J 


R\^nNCHK [ 


ao20 


l.6j 


NSDISS\A^!| 0,015] 


I..19J 


NCHKCLLSG 


aoioj 


LjlI 


VRVNTTNCH 


0.001 ! 









Table XXI-109P1D4V.6 
N" tenTHnal-B3501-10-mer8 



Each peptide is a portion of SEQ 
)D NO: 13; each start position is 
specified, tiie length of peptide is 
10 amino acids, and the end 
position for each peptide is the 
start position plus nine. 


Pos 


Subsequence I 


Score 


; 22 


KCLLsGTYlF ■ 


2.000 


16 


NTTNcHKCLL \ 


1.000 




1.000 






|0.600j 


9 




0.500 




SSyVrVNTTN^ 


0.500 


6 


NSDIsSWRV 


0.300 


3 


VGFNsDISSV i 0.300 


.14 ! 


1 RVNTtNCHKC 1|0.200 


19 1 


1 NCHKcLLSGT | 


lo.loo 


2 !| TVGFnSDISS (lO.IOOl 


8 J 


1 DiSSvVRVNT J 


0,100 


1 1 


1 MTVGfNSDiS llO.lOO 


23 ] 


LpLLSglYIFA^I 


0.100) 


17 ! 


1 TTNChKCLLS | 


0.100 


11 1 


SWRvNTTNC 


0.100^ 


21 11 HKCUSGTYl 


0.040 


l,„12 


VVRVnTTNCH ! 


0.030| 


4 


GFNSdISSW (0.020j 


Lj__ 


FNSDISSWR 


0.020j 


18 i 


TNCHkCLLSG ! 


0.010 




SDISsWRVN 


0.010 


13 1 


VRVNtTNCHK 


0.001 1 



.-f??-. I. AH^?5.9"?D$§ j| ^core 



Table VIII-109P1D4v7 
N'tenninal-A1-9-mers 



Each peptide is a portion of SEQ 
ID NO: 15; each start position is 
specified, the length of peptide is 9 
amino acids, and the end position 

for each peptide is the start 
position p lus eig ht 



14 1 SLSPLLLVS 1 0.500 



12j|^ SSSLSPLLL j ljffT 
. 1A. JL .§SLSi^.L)jj^j|j^ 



_3j[^^^gj[a^ 
15 Jl LSPLLLVSV i| 0.030 



11 [| SSSSLSPLL j l 0.030 

ItI i plllvswr \ \jm^ 

lf]\ LliVSWW][lj02r 



wo 2004/098515 



Table VI1M09P1D4V.7 

N' terminal~A1'9-mers , 

Each peptide is a portion of SEQ | 
ID NO: 15; each start position is 
specified, the lengtii of peptide is 9 
amino acids, and the end position 



for each peptide Is the start 

_ position pjus ejghl^ 



Pos 1 Subsequence 


Score 


20 II LVSWRVNT | 


0.020 


10 II SSSSSLSPL i 


0.015 ! 


i 2lJ[ VSWRVNH 1 


0.015 


1 19 ILllvswrvn 


0.010 ^ 


1 8 11 IISSSSSLSJ 


0.010 1 


1 6 11 FUlSSSSS 1 


1 0.010 1 


1 7 II LIISSSSSL 


0.010 ; 


1 9 )| ISSSSSLSP 1 0.007 


|_4 II VGFLIISSS 


0.003 


1 2 II FRVGFLliS | 


0^3j 


j 16 II SPLllVSW i 


0,003 J 


L 5 i| GFLIISSSS^ 


0.001 J 


1 1 II MFRVGFLIlj 


1 0.000 1 



Table IX-109P1D4v.7 
N'terminal-A1-10-mers 


Each peptide is a portion of SEQ ID 

NO: 1 5; each start position is 
specified, tiie length of peptide is 10 
annino adds, and the end position for 
each peptide is the start position plus 
nine. 


Pos II Subsequence 


Score 


14 II SLSPILLVSV i 


0.200 


12 |[ SSSLsPLLLV 


J).075_ 


I 11 II SSSSISPLLL i 


1 0.075 


L 13 11 SSLSpLLLVS | 


1 0.075 


1 16 II SPIUVSWR ! 


1 0.050 


1 10 11 SSSSsLSPLL 


1 0,030 1 


19 1 LLVSvVRVNT 


0.020 1 


15 1 LSPULVSW 


0.015 j 


1 21 ;| VSWrVNTTN^ 


0.015 i 


1 9 11 ISSSsSLSPL 


ij 0.015 j 


j 6 ^1 FLllsSSSSL 


; 0.010 1 


! 18 1! LlLVsWRVN 


1 0.010 


1 20 i LVsyyRyNn_ 




jl 3 ii RVGRIISSS 


LO.010 


|| 7 II UlSsSSSLS 


0,010 


jl 8 II lISSsSSLSP 


1 0.005 
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Table IX-109P1D4V.7 
N'terminal-A1-1Q-mers 

Each peptide is a portion of SEQ ID 

NO: 15; each start position is 
specified, tiie length of peptide is 10 
amino adds, and the end position for 
each peptide is tifie start position plus 



nine. 




Pos 'I Subsequence 


j ScoreJ 


4 1 VGFUISSSS 


11 0.003 1 


1 2 1 FRVGIUISS 


j 0,003 ^ 


j 17 ! PLLLvSWRV 


1 0.002 


1 5 i GFLIiSSSSS 


jl 0.001 1 


1 1 1 MFRVgFLllS || 0.000^ 






Table X-109P1D4VJ 
N' terniinal-A0201-9-mers 


Each peptide is a portion of SEQ 
ID NO: 15; each start position is \ 
spedfied, tiie lengtii of peptide is 9| 
amino adds, and tiie end position | 
for each peptide is the start | 
position plus eight. j 


I PosJLS^ubsequenoBjL Soore J 


18 II LLLVSWRV !|1006.209| 


|_7_J| LIISSSSSL I 


4.993 J 


1 13j| SSLSPLLLV j| 3.864 | 


[J5 II LSPLLLVSyJL,1775 1 


1 16 II SPLLLVSW 11 


1.584 


j 20 ii LVSWRVNT i 


JJ 08 


1 6 |[ FLIISSSSS ! 


0.343 1 


1 10 11 SSSSSLSPL 


0.321 


1 21 II VSWRVNH 


0.190 


1 11 II SSSSLSPLL i 


_ai39 


Ll2 II SSSLSPLLL j 


0.139 


1 14 II SLSPLLLVS 


0.070 


1 19 11 LLVSWRVN 


0.024 1 


1 8 11 ilSSSSSLS 


0.017 


1 3 1! RVGFLIISS 1 


0.015 


1 4 il VGFLIISSS 1 


0.007 


i| 1 Jl MFRVGFLII 


0.001 1 


II JZ. JL f-V^LVSWR^l 0.0p0_ 


[_6_J| GFLIISSSS J 


OOOO \ 


2 1 FRVGFLliS j 


_o.qoo J 


1 9^ jl ISSSSSLSP 1 


0.000 1 







Table XM09P1D4V.7 
N' tenninal-A0201-10fflers 



PCT/US2004/013568 



Each peptide Is a portion of SEQ 1 
ID NO: 15; each start position is | 
spedfied, tiie lengtii of peptide is j 
1 0 amino adds, and the end \ 
position for each peptide is tiie 
start position plus nine. | 


Pos i Subsequence 


Score] 


JL-i SLSPlLLysyJ|159J70j 


6 1 FLllsSSSSL I 98.267 1 


1 17 i[ PLLLvSWRV 


13.022 i 


Ll9jLLLVSvVRVNT 


12.668 


1 20 J[ LVSVvRVNH 


2,550 


Ll2JLSSSUPLLl^J_ 


1.044 


QsJLlsplilvsw j 


0.728 


1 9 II ISSSsSLSPL II 


0,545 


1 11 II SSSSISPLLL 1 


0.139 


1 10 II SSSSsLSPLL II 


0.139 


1 18 11 LLLVsWRVN | 


0,088 


1 7_jl LllSsSSSLS 1 


0.017 


[ 3 1! RVGFI1ISSS_! 


0.015 


I 8 1 llSSsSSLSP J 


Qm_ 


4_JLVGFUiSSSS jl 0.003 


13 11 SSLSpLLLVS j| 0.002 | 


1 21 H VSWrVNTTN |! 


0.001 


L 5 JL GFLliSSSSSj 


0.000 


1 16 II SPLUVSWR 


0.000 


[ 2 II FRVGfLllSS 1 


0.000 


ll 1 II MFRVgFUiS 


0.000 



Table XII-109P1D4V.7 | 
N' terminal-A3-9-mers i 


Each peptide is a portion of SEQ j 
ID NO: 15; each start position is 
spedfied. Qie length of peptide is 9 
amino adds, and tiie end position 
for each peptide is ttie start 
position plus eighL | 


Pos 


Subsequence 


Score 1 


J 7_ I 


PLLLVSWR 


0.900 1 


18 1 


Lj±vsyyRV^ 


0.900 


1 14 ! 


SLSPLLLVS 


|0.180j 




LIJSSSSSL^ 


0.090 




I FLIISSSSS _ 


goeoj 


20 


LVSWRVNT 


0.015 


II 19 1 


LLVSWRVN 


9:013! 


3 


RVGFLIISS 


1 0.012 i 


16 


SPLLLVSW 


1 0.009 


13 


SSLSPLLLV 


||0.007 
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Table XII-109P1D4V7 


Each peptide is a portion of SEQ 
ID NO: 15; each start position is 
specified, the length of peptide Is 9 
amino acids, and the end position 
[ for each peptide is the start 
posifion plus eight 


Pnc 


Subsequence 


[Score 




_SSSLSPLil^^ 


|0.006 


10 


SSSSSLSPL 


0.005 




IISSSSSLS 


[0.004| 


1 


MFRVGFUl 


0.001 


11 


SSSSLSPLL 


0.003 


21 


VSWRVNH 


0.002 


15 


LSPLLLVSV i 0.002 


L 2 


FRVGFLIIS^ 


0.001 


4 1 


VGailSSS 


0.000 


5 i 


GFLIISSSS 


j 0.000 


_9 


ISSSSSLSP 


0.000 








Table XilM09P1D4v.7 
N* terminal-A3-10-mers 


Each peptide is a portion of SEQ ID 

NO: 1 5: each start position is 
specified, the length of peptide is 10 
amino acids, and the end position for 
each peptide is the start position plus 
nine. 


Pos J 


j Subsequence 


1 Score 1 


• 6 1 


1 FLIIsSSSSL 


0.900 ! 


_ 14_J| SLSPILLVSV |( 0.450 | 


19 1 


1 LLVSvVRVNT || 0.225 | 


_16^J[ SPLUVSVVR^ 


1 0.090 i 


17 


PLLLvSWRV II 0.090 




LVSVvRVNTT | 0.030 


18 


LLLVsWRVN 


0.013 


3 


RVGFIIISSS JLO.009 


L 7 


LIISsSSSLS jl 0.006 


11 I 


SSSSISPLLL i| 0.006 j 


12 . ! 


SSSLsPLUy ; 


0.005 1 




ISSSsSLSPL^ 


[0205 1 




JSSsSSLSP j 


_0^04 } 


10 


SSSSsLSPLL i 


0J03 J 


L.15.J 


LSPULVSW 1 


1 J?-003 ! 


13 


1 SSLSpLLLVS : 


0.001 j 


1 


MFRVgFUIS 


0.000 


4 


VGFUISSSS 


0.000 1 



Table XIIH09P1D4V.7 
N' terminal-A3-10-mers 



Each peptide is a portion of SEQ ID 

NO: 15; each start position is 
spedfied, the length of peptide is 10 
amino acids, and the end position for 
each peptide is the start position plus 
nine. 



Pos^ll Subsequence j) Score 



21 


VSWrVNTTN j 


0.000 


5 


GFLIiSSSSS 


0.000 








Table XIV-109P1D4V.7 
N'termlnal-A1101-9-mers 


Eadi peptide is a portion of SEQ 
ID Na 15; each start position is 
spediied, the length of peptide Is 9 
amino adds, and the end position 
for eadi peptide is the start 
position plus eight 


Pos 


1 Subsequence | 


[Score 


17 ^ 


1 PLLLVSWR i 


[0.012 


3 i 


L^VGFL1ISS_| 


0.0J|2 


18 1 


1 LLLVSWRV 1 


0.006 


LU 


LUISSSSSL 


lo.ooel 


1 1 


1 MFRVGFLII 1 


0.004 




_SPU,LVSW_( 


0.003] 


20 1 


1 LVSWRVNT |[0.002 


5 1 


1 GFLIISSSS J[0.001 


14 1 


1 SLSPLUVS 1 


0.001 


UlJ 


1 SSLSPLLLV JlaOOlJ 


6 j 


1 FLIISSSSS 


0.001 




IISSSSSLS 


0.000 


1 12 1 


SSSLSPLLL 


0.000 


t 10 1 


SSSSSLSPL 1 


0.000 


1 11 1 


SSSSLSPLL 


0.000 


1 15 J 


LSPLLLVSV 1 


o.oooj 


1 2 II FRVGFLIIS 


0.000 


1 .19 1 


_ LLVSWRVN 1 


0.000 


9 , 


ISSSSSLSP J 


o.oooj 




_yGFysss_ 


0.000 


L2L! 


VSWRVNTT ^ 0,000 









Table XV-109P1D4V.7 
N' terminal-A1101-10-mers 



PCT/US2004/013568 


Each peptide is a portion of SEQ 

\u i\Kj. lu, eacn sian posinon is 
specified, the length of peptide is 
10 amino adds, and the end 
posiuon Tor eacn peptide is the 
start position plus nine. 


Pos ! Subsequence l| Score 


16 ; SPLUVSWR ;| 0.060 1 


6 iL FLIIsSSSSL il 0.006 1 


\_.3JL.. RVGFIIISSS 


II 0.006 


J 14 [JSLSPILLVSV 


10.004 


L20_J|..LVSVyRyNn 




!_5_JL GFLIiSSSSS 


j 0.001 


8 Jl llSSsSSLSP 


0.001 1 


ITJ! PLLLvSWRV 


0.001 1 


7 II LIISsSSSLS 


0.001 ! 


19 !| LLVSvVRVNT 


0.001 


11 !| SSSSISPLLL 


0.000 


1 !| MFRVgFUIS 


0,000 


12j| SSSLsPLLLV 


0,000 


LlO_JL^S??i:SPLk 


Jl 0^ 


LlSjLiSPLlLVSW j| 0.000 


1 9 II ISSSsSLSPLj|_0.000 


Us II LLLVsWRVN !| 0.000 


Ll3j| SSLSpLLLVS 


0.000 


LLJI FRVGfLHSS 


\ 0.000 


Li., il J/GFUISSSS 


o.oooj 


1 21 II VSWrVNTTN 


1 0.000 




Table XVM09P1D4V.7 
N' terminal-A24-9-mers 


Each peptide is a portion of SEQ 
ID NO: 15; each start position is 
specified, the length of peptide is 9 
amino adds, and the end position 
for each peptide is the start 
position plus eight 


Pos j|_Subsequence 


Score 


_7J| LilSSSSSL 


6.000 


i| MFRVGFLII 


6X)qpJ 


.11 il SSSSLSPLL 


; 4^00 


12JI SSSLSPLLL 


4.000 J 


LJ9^JIJ??1?SLSPL 


5 4,000 


5 j| GFLIISSSS J 


1.050 


J Jl RVGFLIISS 


1 0.240 


19 11 LLVSWRVN 


0.210 


15 II LSPLLLVSV 


1 0.180 


16 II SPLLLVSW 


1 0.180 
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Table XVH09P1D4V.7 
N' terminal-A24-9-mers 


Each peptide is a portion of SEQ 
ID NO: 15; each start position is 
specified, the length of peptide is 9 
amino adds, and the end position 
for each peptide is the start 
position plus eight : 


Pos || Subsequence \ 


1 Score 1 


...21_ILy?VyRVNTT iLq.180 J 


18 il LLLVSWRV j 


1 0.150 


13 II SSLSPLllV !| 0.150 


6j[ FUlSSSSS i 


rb.150 j 




1 ai44j 


20 II LVSWRVNT j| 0.140 | 


4 i| VGFLIISSS j 


0.140 j 


8 11 IISSSSSLS j 


0.100 i 


|_ 2 J|_FRVGFL11S | 


0.015 1 


1 9 II iSSSSSLSP 1 


0.010 ! 


1 17 II PUJLVSWR 


0.002 1 







Table XVIi-109P1D4v.7 



Each peptide is a portion of SEQ 
ID NO: 15; each start position is 
specified, tfie lengtii of peptide Is 
10 amino adds, and ttie end 
position for each peptide is Uie 



start position plus nine. 



Pos j 


LSubseguence jScorej 


6 


[ FLIIsSSSSL j 


e.oooj 


10 


SSSSsLSPa 


4,800 


11 


SSSSISPLLL 


4.000 


9 


ISSSsSLSPL 


4.000 


5 


GFLIiSSSSS 


0.750 


1 


MFRVgFLIlS 


0.500 


3 II RVGFIilSSS 


0.280 


19 


jj-LVSvVRVNT 


0.210 


21 


VSWrVNHN 


0.210 




U^LVsWRVN 


0.210 


15^ 


ij LSPLLVSW j[0.180 


13 JLSSLSpLLLVS 


|0.180 


J 


ll UlSsSSSLS i 


1 0.1 50 


14 !1 SLSPILLVSV 


|ai44 


4 


II VGFUISSSS 


jq.i40 


|[ J0_ 


1 LVSVvRVNTT 


|0.120 


12 


SSSLsPUlV 


lo.loo 


16 


1 SPLUVSNAm 


0.021 
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Table XVII-109P1D4V.7 

N'temiina}-A24-10-mers 


Each peptide is a portion of SEQ 
ID NO: 15; each start position is 
specified, tiie length of peptide is 
10 amino adds, and ttie end 
position for each peptide is tiie i 
start position plus nine. ; 


Pos 


Subsequence 


jjScorei 


2 


^ FRVGfLJlSS _ 


\\pm\ 


17 


[_PLLtvSWRV 


j|0.015i 




L lISSsSSLSP 


Jjaoioi 








Table XV1II-109P1D4V.7 
N' terminaJ-B7-9-mers 


Each peptide is a portion of SEQ 
ID NO: 15; each start position is 
specified, tiie length of peptide is 9 
amino adds, and the end position 
for each peptide is tfie start 
position plus eight 


Pos 


Subsequence ;| Score 


[ 16 ! 


SPLLLVSW j 


4000J 




^SSSSLSPtt 


_4.000j 


12 |l 


SSSLSPLLL J 


[ 4.000 j 


Li^JI 


LIISSSSSL ! 


[4.qoOj 


10 1 


SSSSSLSPL J 


h4^000J 




LVSWRVNT i 


1 0J50J 


1 


MFRVGFLII i 


1 0.400 1 


13 


SSLSPLLLV J 


0^0 J 


15 ! 


LSPLLLVSV i 


0.200 


18 J 


LLLVSWRV II 0.200 i 


21 ! 


VSWRVNTT j| 0.100 \ 




RVGFLiiSS ll 0.100 j 


14 11 SLSPLLLVS 


[omj 


19 


LLVSWRVN ! 


\omo] 




VGFUISSS i 


0.020 


L.8 1 


IISSSSSLS j 


0.020 j 


1 6 II FUlSSSSS ' 


OJ02O_ 


1 9 IL ISSSSSLSP 


( 0.010 




1 GFLIISSSS ' 


1 0.002 




L--!?yp^LIIS^] 0.002 


LlLJL.f^yLL^swR 


1 0.001 








Table XIX-109P1D4V.7 \ 
N'temiinal-B7-10-mers J 



PCT/US2004/013568 



Each peptide is a portion of SEOl 
ID NO: 15; each start position Is 
spedfied, tile lengtii of peptide is 
10 amino adds, and tiie end 
position for each peptide is ttie 
start position plus nine. | 


Pos 


Subsequence 


Score] 


L ^ 


ISSSsSLSPL 1 


4^ 


11 1 


SSSSISPLLL 


4.000j 


10 I 


SSSSsLSPLL 


4^ 




_ FUbSSSSL^^ 


4.000] 


20 


LVSVvRVNH 


0.500 1 


t?JL -SSSUFlliy J 


0.30^ 


15 IL LSPULVSW J 0.200] 


1 16 I 


1 SPLUVSWR 1 


0.200} 


14 


SLSPIUVSV II 0.200 1 


[_19 


LLVSvVRVNT !|0.150t 




1 RVGFillSSS 1 


0.100 1 


1 18 1 


1 LLLVsWRVN | 


0.020 1 


1 13 ! 


1 SSLSpLLLVS 1 


ao20 




1 VGFUISSSS 1 


0.020 


I.^1J 


! VSWrVNTTN | 


0.020 


1 7 II UlSsSSSLS II 0.020 


1 17 


1 PLLLvSWRV 1 


0.020 




f^FRVgFLIISj|0.020^i 


8 


IISSsSSLSP 1 


0.010 


l._2_,. 


FRVGfLIISS 1 


aoo2 


5 


GFLIiSSSSS i 


0.002 



Table XX-109P1D4V.7 
N' termlnal-B3501-9-mers 


Each peptide is a portion of SEQ 
ID NO: 1 5; each start position is 
spedtied, the lengtfi of peptide is 9 
amino adds, and tiie end position 
for each peptide is tiie start 
position plus eight 


Pos Subsequence 


Score 


_12_ 11 SSSLSPLa 1 


5.000j 


[11 i_JSSSLSPLLj 


JJDOOj 


10 J[ SSSSSLSPL j 


5.qoq_ 


16 Jl ^ SPULLVSW 11 4.000 


^ il LIISSSSSL 1 


1000_ 


_15 j LSPLllVSV j 


1.000 


13 i SSLSPLLLV | 


IIJDOO 


21 II VSWRVNH 1 


0.500 


3 11 RVGFLIISS 1 


0.200 


1 18 II LLLVSWRV | 


0.200 
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Table XX-109P1D4V.7 
N' terniinal-B3501-9-mers 


Each peptide is a portion of SEQ 
ID NO: 15; each start position is 
speclfiecl. the length of peptide is 9 
anuno acids, and the end position 
for each peptide is the start 
position plus eight | 


Pos 


SubsequenceJ 


Scoraj 


1 


1 MFRVGFLII ; 


0.120 1 


19 


LLVSWRVN 1 


0.100 


14 1 


1 SLSPLLLVS 


^ojooj 


20 J 


U-VSWRVNT 


0.100^ 


LiJ 


1 IISSSSSLS 


0.100 


6 


FLilSSSSS 


0.100 


4 


VGFLIISSS 


0.100J 


9 1 


1 ISSSSSLSP 


0.050 


5 1 


1 GFLIISSSS 1 0.010 


2 1 


1 FRVGFLIIS ! 


0.010 J 


17 ! 


1 PUIVSWR 1 


0.001 1 








; TableXXi-109P1D4vJ 
terminal-B3501-10-mers 


Each peptide is a portion of SEQ 
ID NO: 15; each start position is 
specified, the length of peptide Is 
10 amino adds, and the end 
position for each peptide is the 
start position plus nine. 


Pos j| Subsequence i|Score| 


9 1 


1 ISSSsSLSPL 


i|5.000| 


11 1 


1 SSSSISPLLL 


5.000 


10 1 


1 SSSSsLSPLL 


|5.000j 




LSPULVSW ||10Q0| 


6 


FLIisSSSSL 


||1.000| 


12 1 


SSSLsPLLLV 


1.000 


21 1 


1 VSWrVNTTN 


1(0.500 


13 1 


1 SSLSpllLVS 


||0.500 


LjeJ 


1 SPlllVSWR 


i|0.200j 


14_ j 


SLSPILLVSy 


0.200| 


i 3 i 


RVGFillSSS 


! o.20oi 


J?. i 


LLLy^yVRVN^ 


0.100 


! Ji ! 


U-ySvVRVNT_ 


|o.ioo 


|l 20 i 


1 LVSVvRVNH 


o.iooj 


). .4 J 


1 yGFLilSSSS 


!lq.iooj 


1. 7 ! 


1 LIISsSSSLS 


|0.100 


1 1 1 


1 MFR\^FLilS 


J|0.030 


17 


RlLvSWRV 


|0.020 



Table XXM09P1D4V.7 

N' terminaI-B3501-10-mers 



Each peptide is a portion of SEQ 
ID NO: 15; each start position Is 
specified, ttie length of peptide is 
10 amino adds, and the end 
position for each peptide is the 
start potsidon plus nine, j 



Pos II Subsequence ! Score 



FRVGfUISS ; 0.010 



"8~!l IISSsSSLSP llO.OlO 



TJL GFLijSSSSS 110.010 



Table VIII-109P1D4V.8 
A1-9-mers 


Each peptide is a portion of SEQ 
ID NO: 17; each start position is 
spedfied, the length of peptide is 9 
amino adds, and the end position 
for each peptide is the start 
position plus eight 


Pos j| Subsequence 


Scorej 




1 KKEITVQPT 


0.045J 


2 


FIPGLKKEI 


0.010 j 


3 


IPGLKKEIT 


0.003 1 


L s 


KEITVQPTV 


0,001 


1 


TFIPGLKKE 


0.001 


4 


PGLKKEITV 


_o.qooj 


5 


GLKKEITVQ 


0.000 1 




LKKEITVQP 


0.000 1 








Table IX-109P1D4V.8 
A1-10-mers 


Each peptide is a portion of SEQ 
ID NO: 17; each start position is 
spedfied, the length of peptide is 
10 amino adds, and the end 
position for each peptide is the 
start position plus nine. 


Pos 


Subsequence 


Score 


8 


KKEItVQPTV 


0.090 




IPGLkKElTV 1 


0.013^ 


LiJ 


FIPGIKKEIT ; 


0.010 


2 1 


TFIPgLKKEI 


0.005 


1 1 


STFIpGLKKE 


0.003J 


7 


LKKEiTVQPT J 


OJ300 




O.OOOj 




PGLKkEITVQ 


_o.qoqJ 


6 1 


GLKKelTVQP 


0.000 



Table X-109P1D4V.8 

A020i-9-mers 


Each peptide is a portion of SEQ 
ID NO: 17; each start position is 
specified, the length of peptide is 9 
amino acids, and the end position 

for each peptide is the start 
P95^9!1P!'Js eight ! 


Pos 


Subsequence |[Score| 




.^JiPiLKKEL |L6.^^ 


8 


1 KEITVQPTV 


4.733 


4 IL PGLKKEITV 


0.037 


3 


1 IPGLKKEIT 


0.017 


7 


KKEITVQPT 


0.005 1 


5 


GLKKEITVQ 


0.000 


1 


TFIPGLKKE 


O.OOOj 


6 


LKKEITVQP 


O.OOOj 




Table Xi-109P1D4v.8 
A0201-10-mers 


Each peptide is a portion of SEQ 
ID NO: 17; each start position is 
specified, the length of peptide is 
10 amino adds, and the end 
position for each peptide is the 
start position plus nine. 


Pos i 


LSubsequence 


[Score 


3 


1 FIPGIKKEIT 


[0.947^ 


4 1 


1 IPGLkKElTV 


L0.772j 


j_8 JI KKEItVQPTV 


0,022 


2 1 


1 TFIPgLKKEI j 


0.007 


7 


LKKEiTVQPT 


0.006 


1 


STFIpGLKKE 


0.002 


6 


GLKKelTVQP 


0.001 


9 


KEITvQPTVE 


0,000 


5 


PGLKkEITVQ 


0.000 



Table X1I-109P1D4V.8 
A3-9-mers 



Each peptide Is a portion of SEQ 
ID NO: 17; each start position is 
spedfied, the length of peptide is 9 
amino adds, and the end position 
for each peptide is the start 
position plus e[ght 



Pos JI Subsequence || Score 
5 ! | JGLKKEITVQ i[0^09Q 
2 H FIPGLKKEI ; | 0.045 



8|| KEITVQPTV ifoOM 
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Table X1M09P1D4V.8 


Eadi peptide is a portion of SEQ 
ID NO: 17; each start position is 
specified, the length of peptide is 9 
anruno acids, and the end position 
for each peptide is the start 
position plusjeight^ 


Pos j| Subsequence 


Score 


7 JL KKEITVQPT^ 


aool J 


4 II PGLKKEIW 


0.000 


[ 6 H LKKEiTVQP 


0.000 


1 11 TFIPGLKKE 


0.000 




Table XIII-109P1D4v,8 
A3-10-mers 


Eadi p^tide is a portion of SEQ 
ID NO: 17; each start position is 
spedfied, the length of peptide is 
10 annino acids, and the end 
position for each peptide is the 
start position plus nine. 


Pos !| Subsequence 


11 Score J 


6 ]i GLKKelTVQP 


0.090 . 


3 jL FIPGIKKEIT 


11 0.015j 


4 II IPGUcKEITV 


j| 0.004J 


1 II STFlpGLKKE 


j[aoo4 


8 II KKEItVQPTV 


0.001 


2 II TFIPgLKKEI 


|[0.001 ^ 




II P-ooo. 


9 Jl KEITvQPTVE 


II 0.000 


5 II PGLKkEITVQ 


ILaoooJ 



Table XIV-109P1D4V.8 
A1101-9-mers 


Each peptide is a portion of SEQ 
ID NO: 17; each start position is 
specified, the length of peptide is 9 
amino acids, and the end position 
for each peptide is the start 
position plus eight 


Pos I 


Subsequence J 


Score 


L 8 


^^^iy.9P'^y-j|0:??A 




[^FiPGLKKEI I 


0.002! 


5 


1 GLKKEITVQ j 


0.001 j 


3 


IPGLKKEIT 


0,000 


U.J 


[ TFIPGLW<E J 


0.000! 


4 II PGLKKEITV | 


0.000] 


7 i 


1 KKEITVQPT 


0.000 


6 Jl LKKEITVQP 


0.000 



Table XV-109P1D4V.8 
A1101-10-nias 



Each peptide Is a portion of SEQ 
ID NO: 1 7; each start position is 
specified, the length of peptide Is 
10 amino adds, and the end 
position for each peptide is the 



_Pos 'i Subsequence 


1 Score 


i 4 . IPGLIcKErrV 


1 0.004 


[_2 


11 JFIPgLW<EI 


1 0.002 


6 1 GLKKelTVQP 


0.001 


1 


STFlpGLKKE ! 0.001 


8 


KKEItVQPTV 


0.001 


3 


J FIPGIKKEIT 


0.000 


9 


il KEITvQPTVE 


0.000 


7 


j| LKKEiTVQPT 


; 0.000 


5 


II PGLKkEITVQ 


1 0.000 




Table XVI-109P1D4V.8 \ 

A24-9-mers I 


Each peptide is a portion of SEQ 
ID NO: 17; each start position Is 
spedfied, the length of peptide is 

9 amino adds, and the end 
position for each peptide is the 
start position plus eight 


Pos iL Subsequence | 


Score 

. — J 


™2_.|i 


_F1PGLKKEI_J 


1.980^ 


3 II 


IPGLKKEIT ilO.100 


I 1 1 


TFIPGLKKE J 


0.099 


8 


KEITVQPTV 1 


0.042 




KKEITVQPT 


0.036 


4 II 


PGLKKEITV 


0.016 


5 II GLKKEITVQ 


0.010 


6 II 


LKKEITVQP 


0.002 



Table XVIM09P1D4V.8 
A24-10-mers 



Each peptide is a portion of 
SEQ ID NO: 17; each start 

position Is spedfied, the length 
of peptide Is 10 amino adds, 
and the end position for each 

peptide is the start position plus 
nine. 



Pos l | Subs equence jfscore 



i l TFIPgLKKEI 1 1 11.880 



3|| FraKKEITll 0.150 



Table XVIM09P1D4V.8 
A24-10-mers 



Each peptide is a portion of 
SEQIDN0:17;eadi start 
position is spedfied. the length 
of peptide 10 amino adds, 
and the end position for ead) 
peptide is the start position plus 
nine. 



Pgg II Subseque nce || Score | 



4 II IPGLkKEjfvjIj.lOO 



8 li 


KKEIt^QPTVj 


J0J042_ 


7 1 


LKI^ITVQPT j 


0.014 


6 1 


GLKKelTVQP | 


0.014 


1 1 


STFlpGLKKE 


0.011 


9 1 


KEITvQPTVE 


0.003 i 


5 1 


PGLKkEITVQ 


0.002 



Table XVIIM09P1D4V.8 
B7-9-mers 


Each peptide is a portion of SEQ 
ID NO: 17; each start position is 
spedfied, the length of peptide is 

9 amino adds, and the end 
position for each peptide is the 
start position plus eight 


Pos il Subsequence 1 


Score_j 


3 i 


1 IPGLKKEIT 


1 2.000 


? II FIPGLKKEI II 0.400 | 


8 II KEITVQPTV \ 


11-020 


4 ! 


PGLKKEITV 


1 0.020 ! 


5 


GLKKEITVQ j| 0.010 j 


7 


KKEITVQPT 


1 0.003 1 


6 1 


LKKEITVQP 


0.001 1 


1 


TFIPGLKKE 


0.001 



Table XIX-109P1D4V.8 
B7-10-mers 


Each peptide is a portion of SEQ 
ID NO: 17; each start position is 
spedfied, the length of peptide is 
10 amino adds, and the end 
position for each peptide Is the 
start position plus nine. 




1 Subsequence 


Score 




4.000 


3 


1 FIPGIKKEIT 


jo.ioo 




1 TFIPgLW^I ||0.040J 


7 


LKKEiTVQPT 


jo.oio 


1 1 


STFlpGLKKE 


o.oioj 
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Table XIX-109P1D4V.8 
B7-10-mers 



Each peptide is a portion of SEQ 
ID NO: 17; eadi start position is 
specified, the length of peptide is 
10 amino acids, and the end 
position for eadi peptide is the 
start position plus nine. _ _ 



Pos II Subsequence "] |Score 



6 H GLKKelTVQ P ||0,010| 



"8~|| KKEItVQPTV H0.QQ6 



TJ j KEITvQPTVE [ [OOOI 
l l PGLKkElTVOniaOOT 



Table XX-109P1D4v,8 
B3501-9-mers 



Each peptide is a portion of SEQ 
ID NO: 17; each start position is 
specified, the length of peptide is 

9 amino adds, and the end 
position for each peptide is the 
L - start posifion plus eight j 


i Pos i 


Subsequence Score 




.-Jf5MiKBT_j|2.0pOj 


2 1 


1 FIPGLKKEI ||0.400| 


5 1 


[ GLKKEITVQ i|0.045j 


8 JLkeitvqptv ![ao40 


4 1 


pglkkeitv II0.020! 




LKKEITVQP IjCOOe! 


7 


KKEITVQPT 0,006 1 


1 


TFIPGLKKE 0.001 



Table XXI-109P1D4V.8 
B3501-10-mers 



Each peptide is a portion of SEQ 
ID NO: 17; each start position Is 
specified, the length of peptide is 
10 amino acids, and the end 
position for each peptide is the 



1 

Pos j 


ouosequeiice | 


Scorl 

,e j 


4 1 


lPGLid<ElTV 1 


4.000! 




^FIPGIKKErr 1 


0.100! 


7 j 


LKKEiTVQPT 


0,060 




_TP!PglJ5<EI_ 


0.040 


6 


GLKKelTVQP 


0.030i 


8 1 


KKEItVQPTV 


aoi2| 


1 1 


STFIpGLKKE 1 


0,010 


9 1 


KEITvQPTVE ! 


0.002 


5 i 


PjSLKicEITVQ 


0.002 
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Tables XXII -XLIX: 



Table XXil-109P1D4v.1 


Pprh npntide is a 

portion of SEQ ID NO: 
3; each start position is 
specified, the length of 
peptide is 9 amino 
acids, and the end 
position for each 
peptide Is the start 
position plus eight 




911 ILEEQTMGKY 27 


59 T^QFKLVY 22 


570 


FIHNEYNFY|22 


807 1 


TSDYVKILV 


22 


20 HSGAQEKKY 21 


418 iLEJAAYLDYf 


21 


495 


SGPNAKINY 


21 


594 VIDPDYGDN|21 


985 


SSDPYSySDj 21 


364 j 


VNDTWLSE 20 


370 


LSENIPLNT 


20 


674 


IVPPSNCSY 


20 


789 


SIEAPVTPN 20 


168 


VGINGVQNY 19 


351 


NVPSIDIRY 


19 


741 


VTDLGLHRV 19 


931 1! 


DSPDLARHY 19 


981 


CSSSSSDPY 


19 


116 


PDEIFRLVK 


18 


150 


ENSAINSKY 


18 


329 ASDGGLMPA 18 


345 1 


VIDVNDMVP 18 


991 1 


VSDCGYPVT 18 


221 


VEDGGFEQR 17 


239 


YIDTNDNHP |17 


251 


EIEIEVSIP 


17 


273 


AIDADIGEN 


17 


354 


SIDIRYIVN 


17 


385 VTPKDADHN 17 


399 1 


1 FTDHEIPFR 


17 


528 1 


l^REKEDKY 


17 


567 


SPVFTHNEY 17 


727 


DQETGNITL 


17 


929 


KPDSPDLAR |17 
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Table XXII -109P1D4V.1 
A1-9-mers 


Each peptide is a 
portion of SEQ ID NO: 
3; each start position is 
specified, the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
position plus eight 




1008||HIRPVG1QV 17 


34 II 


MPENVLIGD 


16 


78 II 


EEDTGEFT 


16 


90 


RIDREKLCA 


|16 


109 


EVEVAILPD 


16 


132 1 


INDNAPLFP 


|16 


163 


AVDPDVGIN 16 


401 


DHEIPFRLR 


16 


531 


EKEDKYLFT 


16 


631 


FDREKQESY 16 


738 


KCDVTDLGL 16 


797 


NIEIADVSS 


16 


802 


DVSSPTSDY 


16 


897 


DSDGNRVTL 16 


69 


TGDVPLIRI 


15 


100 


IPRDEHCFY 


|15 


115 


1 LPDEIFRLV 


15 


207 


LDREEKDTY 15 


415 


QFLLETMY 


|15 


423 


YLDYESIKE |15| 


424 


LDYESTKEY 


15 


428 


SIKEYAIKL 


15 


591 


LfrVTDPDY |15 


634 


lEKQESYIFY 


15 


|645|lAEDGGRVSR 15 


688 


SINPGTyVF|l5 


705 TGMNAEVRY 15 


|988||PYSVSDCGY 15 


68 


KTCDVPLIR 


14 


148 


IPENSAINS 


14 


211 


EKDTYVMKV||14 


278 


IGENAKIHF 


|l4 


|311| IKEPLDREE 


J|l4 



Table XXII -109P1D4V.1 
AI-Q-mers 


Ead) peptide is a 
portion of SEQ ID NO: 
3; each start position is 
specified, the length of 
peptide is 9 amino 
acids, and the end 
position for each 
peptide is the start 
position plus eight 




317 


REETPNHKL 14 


319 


EIPNHKLLV 


14 


411 


VFSNQFLLE 


14 


514 1 


SLDCRTGML 14 


542 1 


AKDNGVPPL 14 


|572 


HNEYNFYVP 14 


612] ENDDFTiDS 14 


644 KAEDGGRVS 14 


668 1 


DNKPVFIVP 


14 


681 1 SYELVLEST 1 


|14 


720 1 


TRDU=^AIDQ 


|14 


|758 


QPDSLFSW 14 


779 


AILINELVR 


14 


851 


NSEWATPNP 14 


904 


TLDLPiDLE 


|14 


967 


PLDNTFiiAG|l4 




Table XXIII 109P1D4V.1 
A0201-&^er5 


Each peptide is a portion 
of SEQ ID NO: 3; each 

start position is 
specified, the lengtii of 
peptide is 9 amino adds, 
and the end position for 
each peptide Is the start 
position plus eight 




114 


ILPDEFRL 


127 


416 


FLLETAAYL |27 


143 


LLKDLNLSL ||26 


333 


GLMPARAMV 26 


520 


GMLTWKKL 


|26 


39 


UGDLLKDL 


25 


294 


NIARRLFHL 24 


514 1 SLDCRIGML |24| 
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Table XXIII 109P1D4V.1 
A0201-9-mers 


Each peptide is a portion 
ofSEQIDNO: 3; each 

start position is 
specified, the length of 
peptide is 9 amino adds, 
and the end position for 
each peptide is the start 
position plus eight. 




817 


AVAGTITW 


24 


880 


NLLLNFVri 


24 


64 


KLVYKIGDV 


23 


231 


STAILQVSV 


23 


307 


1 GLITIKEPL 


23 


375 


II PLNTKIALI 


23 


539 


1 TIU^DNGV 


23 


745 


GLHRVLVKA 


23 


810 1 YVKILVAAV 


23 


813 


1 ILVAAVAGT 


23 


38 


LyUGDLLKD 


22 


741 


1 VTDLGLHRV 


22 


816 


1 AAVAGIITV 


22 




IJFAVLLACV 


21 


76 


1 RIEEDIGEI 


21 


124 


LKIRFUED! 


21 


152 


SAINSKYTL 


21 


301 


HLNATTGLI 


21 


356 


DIRYIVNPV 


21 


360 


IVNPVNDTV 


21 


536 


YLFTILAKD 


21 


743 


DLGLHRVLV 


21 


820 


1 GTITWWI 


21 


825 


1 WVIFITAV 


21 


999 


TTFEVPVSV 


21 


50 


SLiPNKSLT 


20 


127 


FLIEDiNDN 


20 


234 


ILQVSVTDT 


20 


270 


QLHATDADI 


20 


298 


RLFHLNATT | 


20 


334 


LMPARAMVL 20 


337 


ARAMVLVNV 


20 


340 


MVLVNVTDV 20 


347 


DVNDNVPSI 


20 


359 


YIVNPVNDT 1 


20 


428 


STKEY&IKL 20 



Table XXIII109P1D4V.1 
A0201-9-mers 


Each peptide is a portion 
OfSEQIDNO: 3; each 

start position is 
specified, the length of 
peptide is 9 amino acids, 
and the end position for 
each peptide is the start 
position plus eight 




546 


GVPPLISNV 


20 


550 


[ltsnvivfv 


20 


656 


SAKVTiNVV 


20 


658 


IKVTINWDV 1 


20 


715 


1 IVGGNTRDL | 


20 


725 


AlDQEIGNl 1 


20 


777 


TNATLiNEL 


20 


781 


LINELVRKS 


20 


826 


1 wifiiaw 


20 


6 


1 gtyifavll 


19 


12 


1 VLIJ^CyVFH 


19 


22 


1 GAQEKNYTI 


19 


135 


NAPLFPATV 


19 


162 


AAVDPDVGI 


19 


303 


NAnGLITI 


19 


326 


LVUSDGGL 


19 


377 


1 NTKIALITV 


19 


438 


AADAGKPPL 


19 


503 


YLLGPDAPP 


19 


542 


AKDNGVPPL 


19 


583 


LPRHGIVGLl 


19 


616 


FTIDSQTGV |19 


818 


VAGTIIWV 


19 


881 


LLLNFVTIE 


19 


903 


VTLDLPIDL |19 


9141 


IQTMGKYNWV 19 


3 


1 LLSGTYIFA 


18 


4 


1 LSGTYIFAV 


18 


13 


1 LLACWFHS 


18 


51 


1 upnkslttJ 


18 


95 


1 KLCAGiPRD 


16 


120 


FRLVKiRFL | 


18 


121 


RLVKIRFLI 1 


18 


213 


DTYVMKVKV 


18 


276 


ADIGENAKl 


18 


283 


1 KIHFSFSNL 


18 



Table XXII1109P1D4V.1 
A0201>9-mers 

Each peptide is a portion 
OfSEQIDNO: 3; each 

start position is 
specified, the length of 
peptide is 9 amino acids, 
and the end position for 
each peptide is the start 
position plus eight 



369 


VLSENIPLN 


18 


381 


AUTVIDKD 


18 


403 


EIPFRLRPV 


18 


480 


SPGIQLTKV 


18 


496 


GPNAKINYL 


18 


609 


ILDENDDFT 


18 


617 


TIDSQIGVI 


18 


693 


TWFQViAV 


18 


733 


ITLMEKCDV 


18 


734 


TLMEKCDVT 


18 


748 


RVLVKANDL 


18 


757 


GQPDSLFSV 18 


762 


LFSWIVNL 


18 


780 


TLINELVRK 


18 


814 


LVAAVAGTI 


18 


822 


ITVWyiFi 


18 


955 


PLNSKHHII 


18 


958 


SKHHllQEL 


18 


990 


|SVSDCGYPV|18 


e 1 


[YIFAVLLAC 


17 


57| 


j LTTAMQFKL 


17 


88 


GARIDREKL 


17 


143 1 


VINISIPEN 


17 


156 


SKYTLPAAV 


17 


165 1 


1 DPDVGINGV 1 


17 


179 1 


[ IKSQNIFGL 


17 


256 


VSIPENAPV 


17 


320 


TPNHKLLVL 


17 


327 1 


VLASDGGLM 17 


368 


WLSENIPL 


17 


379 1 


LKIALnVTD J 


17 


482 


GIQLT!<VSA 


17 


493 


ADSGPNAKI 


17 


586 1 


HGTVGUTV 


17 


6851 


1 VLPSTNPGT 


17 


|761 


SLFSVyiVN 


17 



wo 2004/098515 



Table XXIII 109P1D4V.1 
A0201-&^ners 

Each peptide is a portion 
of SEQ ID NO: 3; each 

start position is 
spedfied, ^e length of 
peptide is 9 amino acids, 
and the end position for 
each peptide is the start 
position plus eight 



764 


SWIVNLFV 


17 


795 


TPNTEjADV 


17 


819 


AGTITWW 


17 


965 


ELPLDNTFV 


17 


1006 


1 SVHTRPVGi 


17 


2 


1 DLLSGIYiF 


16 


10 


1 FAVLLAC W 


16 


42 


1 DLLXDLNLS 


16 


49 


1 LSLIPNKSL 


16 


60 


|amqfklvyk| 


16 


67 


1 YKTGDVPLI 1 


16 


83 


1 eifttgari 


16 


107 


1 FYEVEVAIL 


16 


117 


1 DEIFRLVKI 


16 


145 


1 NISIPENSA 


16 


197 


KMPQUVQK 


16 


233 


AILQVSVTD 


16 


290 


NLVSNIARR 


16 


291 


LVSNIARRL 


16 


300 


FHLNAITGL 


16 


432 


YAIKLLAAD 


16 


433 


AIKLLMDA 


16 


435 


KLLMDAGK 


16 


436 


LLAADAGKP 


16 


532 


KEDKYLFTI 


16 


553 


NVTVFVSII 


16 


587 


GTVGIJTVT 


15 


599 


YGDNSAVTL 


16 


602 


NSAVTLSILj 


16 


655 


SSAKVIINV 


16 


667 


NDNKPVFIV 


16 


722 


DLFAIDQET 


16 


754 


NDLGQPDSL 16 


760 


DSLFSWIV 


16 


771 


FVNESVTNA 16 


806 


PTSDYVKIL 1 


16 



173 



Table XXIII 109P1D4v.1 
A0201-9-mers 


Each oeotidfi is a oorfion 
of SEQ ID NO: 3; each 

start portion is 
spedfied, the length of 
peptide Is 9 amino adds, 
and the end position for 
each peptide is the start 
position plus eight 




882 


1 LLNFVIIEE 


16 


934 


DLARHYKSA 16 


1008 


1 HTRPVGIQV 


16 


41 

1 — 


[GDLLKDLNL 


16 


58 

1 


1 TTAI\4QFKLV 


15 


146 


(SIPENSAl 


15 


160 


LPAAVDPDV 


15 


170 




INGVQNYEL 


15 


181 


SQNIFGLDV 


15 


182 


QNIFGLDVI 


15 


229 


RSSTAJLQV |16 


263 


PVGTSVTQL 


15 


284 


IHFSFSNLV 


|15 


287 


1 SFSNtVSNI 


15 


338 


RAMVLVNVT [15 


374 


IPLNTKIAL |15 


396 


VTCFTDHEI 


15 


448 


[QSAMLFIKV 


15 


450 


AMLFIKVKD 


15 


451 


1 MLFIKVKDE 


15 


504 


LLGPDAPPE 


15 


517 


CRTGMLTW|15 


590 


GtlTVIDPD 


15 


624 


1 VlRPNjSFD 


15 


643 


VKAEDGGRV 15 


651 


VSRSSSAKV 


15 


688 


STNPGIWF 


16 


703 


NDTGMNAEV 15 


707 


MNAEVRYSI 


15 


742 


TDLGLHRVL 


15 


767 


IVNLFVNES 


15 


769 


NLFVNESVT 


15 


875 


KHSPmiL 


15 


897 


DSDGNRVTL 15 


904 


TtDLPIDLE 


|15 


906 


DLPIDLEEQ 


|15 



PCT/US2004/0 13568 



Table XXIII 109P1D4V.1 
A0201-9-mefs 


Each Denfid^ k a nnrtinn 
of SEQ ID NO: 3; each 

start position is 
spedfied, the length of 
peptide is 9 amino adds, 
and the end posifion for 
each peptide is the start 
position plus eight 




961 


HIIQELPLD 1 


15 


970 


NTFVACDSl 


15 


983 


SSSSDPYSV 


15 


995 


1 GYPVTIFEV 


15 


44 


1 LKDLNLSLI 


14 


46 


1 DLNLSLIPN 


14 


66 


1 VYKTGDVPL |14 


106 


[ GFYEVEVAI 


14 


111 


1 EVAILPDEI 


14 


113 


1 AILPDEIFR 1 


14 


115 


LPDEIFRLV 


14 


128 


LIEDINDNA | 


14 


137 


PLFPAiyiN 


14 


138 


LFPATVINI 


14 


147 


SIPENSAIN 


14 


159 


TLPAAVDPD 


14 


183 


NIFGl£VIE 


14 


211 


EKDTYVMKV 


14 


232 


TAiLQVSVT 


14 


248 


VFHETEIEV i 


14 


250 11 KETEIEVSI 


14 


310 


TIKEPLDRE | 


14 


324 


KLLVLB^SDG 


14 


329 


ASDGGLMPA 14 


335 


MPARAMVLV 14 


339 


lAMVLVilVTDllM 


344 


NVTDVNDNV 


14 


362 


NPVNDIWL 1 


14 


388 


KDADHNGRVl 


14 


412 


FSNQFLLET 


14 


465 


VFTQSFVTV 


14 


483 


IQLTKVSAM 


14 


500 


KINYLLGPD 


14 


507 


PDAPPEFSL I 


14 


516 


DCRTGMLTV|14 


540 


IU\KDNGVP II 


14 
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Table XXIII 109P1D4V.1 
A02Q1-9-mers 

Each peptide is a portion 
ofSEQID NO: 3; each 

start position is 
specified, (he length of 
peptide is 9 amino adds, 
and the end position for 
each peptide is the start 
position plus eight 



552 II SN\n'VFVSI 14 



571 II THNEYNFYV 14 



678] | SNCSYEL^ |l4 



686 LPSTNPGTV 14 



690 NPGTWFQV 14 



706 GMNAEVRYS 14 



714 SIVGGNTRD 14 



768 VNLFVNESV 14 



77311 NE$VTNATL||14 
784|| ELVRKSTEA | |l4 



812 KILVAAVAG 14 



878 PKNLLLNFV 14 



895 DVDSDGNRV 14 



948 FQIQPETPL 14 



962 IIQELPLDN 14 



TableXXIV 
109P1D4V.1 
A0203-9- 
mers 



No Results 
Found. 



Table XXV- || 
109P1D4v.1-A3-9-mers 



Each pepfide is a 
portion of SEQ ID NO: 
3; each start position Is 
specified, the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
position plus eight 



650 RVSRSSSAK 31 




W]\ NVliGDLLK 1128 



Table XXV- 
109P1D4v.1-A3-9-mers 




Table XXV- | 
109P1D4v.1.A3-9^nerel 


Each peptide is a 
portion of SEQ ID NO: 
3; each start position is 
specified, the length of 
peptide is 9 amino 
acids, and the end 
position for each 
peptide is the start 
position plus eight j 




Each peptide is a 1 
portion of SEQ ID NO: 
3; each start position is 
spedfied. the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
DOsition dIus pinht 






1 


780 


TUNELVRK 28 




36011 IVNPVNDTV (|20 
1 748 II RVLVKANDL 1120 


527 KLDREKEDK 26 


|172||GVQNYELIK 24 


1 826 II WIFITAW Il20 


407 RLRPVFSNQ 24 


I 17 IIWFHSGAQE 19 


827 


VIFITAVVR (24 


|116|| PDEIFRLVK 19 


839 APHLKAAQK 24 


1 189 II VIETPFGHK IRqI 

1 M y « » CwL/fV 11 1*71 

1 218 ||KVKVEDGGF||19| 


422 AYLDYESTK 23 


674 lyPPSNCSY 1123 


220 kvedggfpoIiq 


841IIHUCAAQKNK 23 


384 TVTDKDADH 1Q 


972 II FVACDSISK 


23 


416 FLLETAAYI 1Q 


12 IIVLLACWFH 


22 


433 AIKLLAADA 1Q 


233 II AILQVSVTD 22 


479 NSPGIQLTK Ih^l 


518 |RTGMLIWK(22 


53511 KYLFTILAK Il9 


623 GVIRPNISF 22 


549 1 PLTSNVTVF IiqI 


662 NVyDVNDNK|22 


1 


588 1 TVGLfTVTD lig 


814 


tVAAVAGTI 22 


665 DVNDNKPVF 19 


833 WRCRQAPH 22 


802 DVSSPISDY 19 


910 DLEEQIMGK 22 


864 II MIMMKKKKK 111 9 


56 IIStlfAMQFK 21 


2 II DLLSOniF 18 


l5" LVYKTGDVP|(21 


38 II VLiGDLLKD 18) 


167 DVGINGVQN 21 


60 llAMflFKLVYK 18 


298j|RLFHLNATT 21 


90 II RiDREKLCA |[18| 
212IIKDIYVMKVKIII8I 


324 


KLLVtASDG 21 


379 KIALIIVTD 21 


267 


SVTQLHATD 18 


524| WKKLDREK||21 




333||G[jyiPAB&MVlll8l 


582||NLPRHGIVG)[2l| 
^|DV[DLGLHR|{2l] 


445 PLNQSAMLF 18 


487 KVSAMDADS 18 


744 LGLHRVLVK 2lJ 


540 


ILAKDNGVP 18 


812 


KILVAAVAG 21 




642 


YVi^AEDGGR 18 


817 AVAGTITVV 


21 




645 AEDGGRVSRII8 


880 NtLLNFVTl 21 


658 II KVIINWDV 18 


921 WV]TPnFK|21 




688 STNPGIWF 18 


50 SLIPNKSLT 20 




694 WFQVjAVD 18] 


113 II AILPDEIFR H20| 




69711 QVJAVDtJDT lllil 




m 
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Table XXV- 
0 9P1D4v.1-A3-9Hners 

Eadh peptide is a 
portion ofSEQlD NO: 
3; each start position is 
specified, the length of 
peptide is 9 amino 
adds, and the end 



peptide is the start 
position plus eight 



832|AyfflCBQAP 18 



835 RCBQAPHLK 18 



871 KKtg<Kt!SPK 18 



1002 EVPVSVHTR 18 



lOOSll SVHTRE^GriOg 



43 11 LLKDLNLSL 17 



51 II LlPNKSin 17 



95l| KLCAG£Rd1 117 



122 LVKiRFLIE 17 



13711 PLFPAiyiNl [l7 



163 AVDPDVGIN 17 



177|1 ELiKSQNlFl n7 



210](eE^^^[17 



257 SIPENAPVG 17 



270]| QLHATDADil |17 



290 NLVSNIARR 17 



381 ALITVTDKD 17 



436||LLAADAGKP| |17 



484 QLIKVSAMD 17 



503 |YLLGPDAPP|117 



604|| AVILSlLDEn[jj 



624 I VlRPNjSFD 17 



710 I EVBYSIVGG 17 



755 DLGQPDSLF 17 



765 W1VNLFVN 17 



769 NLFVNESVT 17 



779II ATLiNELVRllg 



813 ILVAAVAGT 17 



821 TiiwyyiF 17 



1013|GIQVSNirF 17 



55 KSLTTAMQF 16 



7311 PURIEEDT] |16 



IT]] lirieedtg1[T6 



W\\ DlNDN^LFUje 



uvqkeldr 



16 



Table XXV- 
109P1D4v.1-A3-9^ners 


Each peptide is a 
portion OT otiQ \D NU. 
3; each start position is 
specified, the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
position plus eight 




238| 


SVTDTNDNH 16 


242 


TNDNHPVFK 16 


277| 


DIGENAKIH [ 


16 


293 


snjarrlfh [ 


16 


304 1 


ATTGLITIK 


16 


341 


VLVNVmVNj 


16 


351 


NVPSIDIRY 


16 


354 


SIDIRYIVN 1 


16 


371 


SENIPLNTK ||16 


380 


ialitvidkJ! 


16 


449 


SAMLFIKVKJI 


16 


504 


LLGPDAPPE 


16 


546 


GVPPLISNV||16 


608 


SILDENDDF 


16 


636 


QESYTFYVK 16 


|700 


AVDNDIGMN||16 


713 


YSiVGGNTR 


16 


734 


TLMEKCDVTjie 


743 


DLGLHRV1V|16 


750 


LVKANDLGQ 


16 


761 


SLFSVVIVN 


16 


[764 


SWIVNLFV 


16 


810 


YVKILVMV 1 


16 


934| 


iDLARHYKSAlie 


967||PLDNTIVAC||16| 



Table XXVI- 
109P1D4v,1 
A26-9-mers 



Each peptide is a 
portion of SEQ ID NO: 
3; each start position is 
spedfied, the length of 
peptide is 9 amino 
adds, and the end 
position for each 
pepfide is the start 
ion 





802IIOVSSPTSDY1I 


30 


665 DVNDNKPVF 28] 


241 DTNDNHPVF 26| 


36 1 


ENVLIGDLL 


25 


109 


ES/ES/MUPD 


25 


347 DVNDNVPSI 


25 


1002 1 EVPVSVHTR 25 


150 1 


ENSAINSKY 


24 


188 1 DVIETPEGD 


24 


351 


NVPSIDIRY 


24 


410 


PWSNQFLL 


24 


623 


GVIRPNISF 


24 


710 


EVRYSIVGG 


24 


4 AO 1 

118 1 


EIFRLVKIR 


23 


251 


ETEIEVSIP 


23 


loo 


PVGTSVTQL |23 


/4U 


DVTDLGLHR 


23 




EDINDNAPL 


22 


131 


DINDNAPLF 


22 


177 


ELIKSQNIF |22 


419 II 


ETAAYLDYE 


22 


477|| 


ENNSPGIQL 


|22 


634 II 


EKQESYTFY 22 


674 


IVPPSNCSY 


22 


1 729 II 


ETGNITLME 


22 


|71 1! 


DVPLIRIEE 


21 


|80 II 


DTGEIFTTG 


21 


111 


EVAILPDEi 


||21 


167 


DVGINGVQN 


21 


191 II 


ETPEGDKMP 21 


256 


EVSIPENAP 


21 


280 


ENAKIHFSF 


21 


318 


EETPNHKLL |21| 


366 


DTWLSENI 


|21| 


|428| STKEYAIKL 


21 


693 


TWFQVIAV 


21 


806 


PTSDYVKIL 


21 


993 


dcgypvttfUi 


291 


LVSNIARRL 


||20 


368 


WLSENIPL 


|20 


391 


DHNGRVTCF 20 


523 


TWKKLDRE 


20 


555 


TVFVSllDQ 


|20 


895 


|DVDSDGNRV|20 
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Table XXVI- 
109P1D4V.1 
A26-9-mers 




Table XXV!- 
109P1D4V.1 
A26-9-mers 




Table XXVI- 
109P1D4V.1 
A26-9-mers 


Eadi peptide is a 
Dortion of SEQ ID NO: 
3; each start position is 
specified, the length of 
peptide Is 9 amino 
acids, and the end 
position for each 
peptide is the start 
nn<%iKQn ntus eiaht 




Each peptide is a 
portion of SEQ ID NO: 
3; eadi start position is 
specified, the length of 
peptide is 9 amino 
acids, and the end 
position for each 
peptide is the start 
position plus eight 




Each peptide is a 
Dortion of SEQ ID NO: 
3; each start position is 
specified, the length of 
pepnae is ^ aniino 
acids, and the end 
position for each 
peptide is the start 
position plus eight 
















897 IIdSDGNRVTL 18 




277 DIGENAKIH 15 


83 EIFnGARI 19 




2 II DLLSGTYIF 17 




320 TPNHKLLVL 15 


218 KVKVEDGGFj|l9 




117 II DEIFRLVKI 17 




340 MVLVNVTDV 15 


319 ETPNHKLLV 19 




213||DTYVMKVKV 


17 




363 


PVNDTWLS 


15 


326 LVLASDGGL 19 




350 DNVPSIDIR 17 




367 


TWLSENIP 15 


533 EDKYLFTIL ||19 




372 ENIPLNTKI 17 


470 FVTVSIPEN 15 


715 


IVGGNTRDL 19 




431 1 EYAIKLLAA 


17 


471 


VTVSIPENN 


15 


748 RVLVKANDL 19 




Ofo 1 Y VrtNLrKn 1 1 / 


549 PLTSNVTVF 15 


765 WIVNLFVN 19 




KQ7 r*T\tn\ IT\/T A7 

Dot vjlVbLllVI u 




567 


SPVFTHNEY 15 


809 DYVKILVM|19 




704 DTGMNAEVR|I17 




591 


LITVTDPDY 15 


823 


TWWIFIT |19 




755 IdLGQPDSLF 17 




605 VTLSILDEN 15 


825 


VWIFITAV 


19 




000 IT\AAA/ICri 47 




646 EDGGRVSRS 15 


903 1 


1 VTLDLPIDL 


19 




899||DGNRVrLDL|ll7 




662 


NWDVNDNK 15 


953||ETPLNSKHH 19 




6 II GTYIFAVLL 16 


671 PVFIVPPSN 15 


11 ILavluvcwf 


18 




16 ItCWFHSGAQ 16 


774 ESVTNATLI 15 


33 II EMPENVLIG 


18 




17 IIWFHSGAQE 16 


784 


ELVRKSTEA 


15 


39 II LIGDU-KDL 18 




79j|EDTGElFn 16 




832 AWRCRQAP 


15 


57j[lTrAIVlQFKL 


18 




16lJlAVDPDVGIN 16 




860 


ENRQIVIIMMK 15 


141JI ATVINISIP 


18 




294 NIARRLFHL 16 


877 SPKNLLLNF 15 


142 TViNISIPE 


18 




529 DREKEDKYL 16 




886 VTIEETKAD 


15 


168 VGINGVQNY 18 




553 NVrVFVSlI 16 


902 


RVTLDLPID 15 


253 EIEVSIPEN 18 




604 AVTLSILDE 16 




958 SKHHIIQEL 15 


356 


DIRYIVNPV 


18 




614 DDFTIDSQT 16 




|1011|[PVGIQVSNT|1^ 


403 EIPFRLRPV 


18 




658||KVTINWDV 16 






458 DENDNAPVF 


18 




659||VT1NWDVN 16 




Table XXV1M09P1D4 
v.1-B0702-9-mers 


562 DQNDNSPVF 


18 




764 SWIVNLFV 16 


570 FTHNEYNFY 


18 




771 FVNESVTNA 16 




Each peptide is a 
portion of SEQ ID NO: 
3; each start position is 
specified, the length of 
peptide is 9 amino 
acids, and the end 
position for eadi 
peptide is the start 
position plus eight 


688 STNPGTWF 


18 




799 EIADVSSPT 16 




694 


WFQVIAVD 


18 




810 YVKILVAAV 16 




727 DQETGNITL 


18 




820 GTITWWI 16 




763 FSWIVNLF 18 




826 WIFITAW 16 




821 


TITWWIF 


18 




976 ILDSISKCSSS 16 




824 WWIFITA 18 




999 HFEVPVSV 16 






890||ETKADDVDS |18 




211 EKDTYVMKV 15 




583 LPRHGTVGL|25 





wo 2004/098515 



Table XXV1I-109P1D4 
v.1-B0702-9-mers 



Each peptide is a 
portion ofSEQ ID NO: 
3; each start position is 
specified, the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
position plus ^ght 



362 NPVNDTWL 24 



136|| APLFPATVn |23 



320 TPNHKLLVL 23 



374 IPLNTKIAL 22 



409 RPVFSNQFL 22 



67611 PPSNCSYEL1 [22 



792|| APyTPNTElll^ 



444 PPU^QSAML 21 



496]| GPNAKINYLII^ 



404|| IPFRLRPWl l^ 



52 1 


IPNKSLHA 


19 


160 


LPAAVDPDV|19 


258 1 IPENAPVGT 


19 


335 


MPARAM\A.V| 19 


463 1 


APVFTQSFVl 


19 


758 1 


QPDSLFSW 


19 


115 


LPDEfFRLV 


18 


226 II 


FPQRSSTAl 


18 


352 


VPSIDlRYi 1 


18 


443 1 


KPPLNQSAM 18 


475 


IPENNSPGI 


18 


480 


SPGIQLTKV 


18 


548 


PPLTSNVTV 


18 


686 1 


LPSTNPGTV 


18 


690 1 


NPGTWFQV 


18 


805 


SPTSDYVKl 


18 


877 


SPKNllLNF 


18 


929 1 


KPDSPDlJ^R 


18 


|966| 


. LPLDNTFVA 


18 


165 1 


DPDVGINGV 


17 


246 


HPVFKETEI 


17 


547 


VPPLTSNyn" 


17 


596 


DPDYGDNSA 17 


795 


1 TPNTEIADV 


17 


856 




jl7 



177 



Table XXVIM09P1D4 
v.1<e0702-9-mers 



Each peptide is a 
portion OfSEQ ID NO: 
3; each start position is 
spedfied, the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is ti^e start 
position plus eight 



262 APVGTSVTQ 16 



438 AADAGKPPL 16 



493 ADS6PNAKI 16 



506 GPDAPPEFS 16 



5^|AKDNG\ml |l6 



858 NPENRQMIM 16 



875l| KHSPKNLLll fie 



897||DSDGNRVfL|[j6 



90711 LPIDl£EaT| |16 



954l| TPLNSKHHil lTe 



3r||R£EMPENVL| [l5 



477ll ENNSPGiall^ 



507 PDAPPEFSL 15 



715 IVGGNTRDL 15 



948 FQIQPETPL 15 



1010 RPVGIQVSN 15 



100 IPRDEHCFY 14 



154 INSKYTLPA 14 



227|| PQR$$Ta1l1 [14 



317 REETPNHKL 14 



509 APPEFSLDC 14 



670 KPVFIVPPS 14 



738||KCD\nDLGL| [l4 



762 USWIVNL 14 



874l|KKHSPKNir| |l4 



fsll SGTYIFAVLlljj 



I 49 II LSLIPNKSLI R3 



"eeHvYKIGDVPLl P 



88ll GARIDREKLI IT3 



130 EDINDNAPL 13 



162]|AAVDPDVGr)[li 



179 IKSQNIFGL 13 



192 TPEGDKMPQ 13 



263l|PVGTSVTQn|j3 



EDKYLRIL 



13 



PCT/US2004/013568 



Table XXVII-109P1D4 
v,1-B0702-9-mefS 



Each peptide is a 
portion of SEQ ID NO: 
3; ead) start position is 
spedfied, tiie lengtii of 
peptide is 9 amino 
adds, and ttie end 
position for each 
peptide Is the start 
position plus eight 



599 YGONSAVTL 13 



678]| SNCSYELVL] |13 



742 TDLGLHRVL 13 



773]|NES\n-NAfL] (l3 



806 PTSDYVKIL 13 



817]! AVAGTITWl [l3 



839 APHLKAAQK 13 



899 DGNRVTLDL 13 



940 KSASPQPAF 13 



gsTllQPETPLNSKl fti 



960]| HHilQELPL |jj3 



Table XXVin-109P1D4 
v.1-B08-9-mers 



Eadi peptide is a 
portion OfSEQ ID NO: 
3; each start position is 
specified, tfie lengtii of 
peptide is 9 amino 
adds, and ti)e end 
position for each 
peptide is tiie start 
position plus eight 



496 GPNAKINYL 28 



43II LtJ<DLNLSr| |27 



320 TPNHlOiVL 26 



453 FIKVKDEND 26 



514 SLDCRTGML 26 



22 GAQEKNYTI 24 



^1 HPVFKEfEn i24 



428| | STKEYAIia7| |24 



a^l spknlllnf1|24 



120 FRLVKIRFL 23 



216 VMKVKVEDG 23 



375 PLNTKIAU 23 



S33]| EDKYUTllI^ 



S83|lLPRHGTVGL]|23l 



wo 2004/098S1S 



178 
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Table XXVIIHOSPICM 
v.1-B08-9^^lers 


Each peptide Is a 
portion ofSEQlDNO: 
3; each start position is 
specined, the length of 
peptide is 9 amino 
acids, and the end 
position for each 
peptide is the start 
1 position plus eight 




l41 


IIGDLLKDLNL 


22 


1 66 


IIVYKTGDVPL 


22 


294 [NIARRLFHL 


22 


955||PLNSKHHII 


22 


86 


GARiDREKL 


21 


736 


(MEKCDVTDL 21 


748 


RVLVKANDL 


21 


866 


MMKKKKKKK 21 


867 


MKKKKKKKK 21 


868 


KKKKKKKKH 


21 


869 IKKKKKKKHS 21 


873 


IKKKHSPKNL 


21 


(875 


[KHSPKNLLL 


21 


1 91 


1 IDREKLCAG 


20 


|193 


IPEGDKMPQL 


20 


845|AQKNKQNSE 


20 


870 


IKKKKKKHSP 


20 


871 


KKKKKHSPK 20 


927 


TFKPDSPDL 


20 


416 


FLLETAAYL 


19 


631 


FDREKQESY 


19 


784 


ELVRKSTEA 


19 


114 


ILPDEIFRL 


18 


122 


LVKIRFLIE 


18 


334 


LMPARAIVIVL 18 


374 


IPLNTKIAL 


18 


461 


MLFIKVKDE 


18 


528 


LDREKEDKY 


18 


530 


REKEDKYLF 


18 


656 


SAKVTINW 


18 


666 


[VNDNKPVFI 


18 


734 


TLMEKCDVT 


18 


841 


IHLKAAQKNK 18 


64 


IKLVYKTGDV 17 


[72] 


1 VPLiRlEED 1 





Table XXVIII-109P1 04 
v.1-B08-9-mers 


Each peptide is a 
portion of SEQ 10 NO: 
3; each start position is 
specified, the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
position plus eight. 




124 KIRFLIEDI 


17 


218 IKVKVEDGGF |17 


307 |1_GLITIKEPL 


17 


362|[NPVNDTWL 


17 


4091IRPVFSNQFL 


17 


426 ILYESTKEYAI 


17 


676 |[PPSNCSYEL 


17 


839 APHLKAAQK 


17 


1006 SVHTRPVGI 


17 


152 II SAINSKYTL 


|16 


176 YELIKSQNI 


16 


227 PQRSSTAIL 


16 


310 TIKEPLDRE |16 


313 EPLDREETP 16 


405 IIPFRLRPVFS 


16 


444||PPLNQSAML 16 


633 REKQESYTF 


16 


843 KAAQKNKQN 16 


39 II LIGDLLKDL 


15 


117||J)EIFRLVKI 


15 


178 II LIKSQNIFG 


15 


391 DHNGRVTCF 15 


433 1! AIKLlJ^ADA 


15 


541 IlLAKDNGVPP 15 


805 II SPTSDYVKI 


15 


833 IIWRCRQAPH 


15 


864||MIMMKKKKK 15 


5lJ| LIPNKSLTT 


14 


119 II IFRLVKIRF 


14 


153 AINSKYTLP 


14 


170 INGVQNYEL 


14 


177 ELIKSQNIF 


14 


201 1 LIVQKELDR 


14 


203 VQKELDREE 14 


226 1 FPQRSSTAI 


^ 



Table XXVnM09P1D4 
v.1-B08-9-mer5 



Each peptide is a 
portion of SEQ ID NO: 
3; each start position is 
specified, the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
position plus eight 



248 H VFKETEIEV ||14 



281 NAKIHFSFS 14 



283 KIHFSFSNL 14 



308l| UTiKEPLOniu 



352 VPSIDIRYI 14 



354 SIDIRYIVN 14 



403 EIPFRLRPV 14 



438| |AADAGKPPL] [14 



498 NAKINYLLG 14 



539 TILAKDNGV 14 



792 APVTPNTEI 14 



808 SDYVKILVA 14 



858]|NPENRQM1M| [14 



880 NLLLNFVTJ 14 



958l| SKHHIIQEL |fT4 



Table XXIX-109P1D4 
v.1-B1610-9-mers 



Each peptide is a 
portion of SEQ ID NO: 
3; each start position is 
specified, the length of 
peptide is 9 amino 
acids, and the end 
position for each 
peptide is the start 
position plus eight 



875|| KHSPKNlIl] |23 



30q1| FHLNATTGL] (20 



960 ]| HHIlQELRr| [2q 



39T1|DHNGRVTCF|[j8 



114 ILPDEIFRL 16 



179 IKSQNIFGL 16 



715 IVGGNTRDL 16 



74211 TDLGLHRVL| (l6 



897||DSDGNRVTLH 16| 
29ll|LVSNIARRr [l5|| 



wo 2004/098515 
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Table XXIX-109P1D4 
v.1-B1510-94ners 




Tat)leXXIX-109P1D4 
v.1-B1510-9-mers 


Each peptide is a 
portion ofSEQ ID NO: 

ofif^h cfurt nncitirtn ic 
O, caUl olall pUalUUii lo 

spedfied, the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
posifion plus eight 




Each peptide is a 
portion of SEQ ID NO: 
0, eacm s^n posioon is 
spedfied, fiie length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
position plus eight 








400 1 TDHEIPFRL |15 




( If 11 — 1 

307j GLITIKEPL 12 


762|| LFSWIVNL 15 




1 11 ' ' If i 

317j REETPNHKL 12 


31 IIreempenvl |14 




322 NHKLLVLAS 12 


104j|EHCFYEVEV 14 




3341LMPARAMVL 12 


120 FRLVKIRFL 14 




404 IPFRLRPWjjia 


170 INGVQNYEL114 




477 ENNSPGIQL 12 


318 EETPNHKLL 14 




496 GPNAKINYL 12 


362 1 NPVNDTWL |14 




497j PNAKINYLL (12 


374 IPI-NTKIAL |14 




|520 GMtT\A/KKL 12 


401 IDHEIPFRLR 14 




529 DREKEDKYL 12 


507 PDAPPEFSL|14 




57lJ|THNEYNFYV \\2 


599 YGDNSAmJ[l4 




575 YNFYVPENL 12 


777 TNATLINEL 14 




602 NSAVTLSIt 12 


927||TFKPDSPDL|14 




665 1 DVNDNKPVF 12 


6 II GTYIFAVLL |13 




676 PPSNCSYEL 12 


66 IIVYKTGDVPL 13 




678 SNCSYELVL 12 


107 FYEVEVAIL 13 




754 NDLGQPDSL 12 


193 PEGDKMPQL 13 




874| KKHSPKNLL 12 


245 NHPVFKETE [13 




903 VTLDLPIDL 12 


320 TPNHKLLVL 13 




948 FQiQPETPL|l2 


429 TKEYAIKLL ]|13 


958 1 SKHHIIQEL 12 


438 AADAGKPPL 13 




|1007||VHTRPVGIQ1112 


542 AKDNGVPPL|13 




1 II II 


583 LPRHGTVGL|13 




688 STNPGTWF 13 




Table XXX- 
109P1D4V.1- 
B2705-9-mers 


727 DQETGNITL 13 


746 LHRVLVKAN 13 




Each peptide is a 
portion of SEQ ID NO: 
3; each start position is 
specified, the length of 
peptide is 9 amino 
adds, and the end 
position for each peptide 
is the start position plus 
ejght 


773 NESVrNATL|l3 


|806|LPTSDYVKIL)13 




1 C II O/^TV/in A\/l An 

1 5 II SGTYIFAVL 12 




L 19J1FHSGAQEKN 12 




1 35 II PENVUGDL 12 




88 GARIDREKL 12 




152 |SAiNSKYTLjl2 






1284||IHFSFSNLV 12 


1 


120 FRLVKIRFL ||26 



Table XXX- 
109P1D4V.1- 
B2705-9-mers 


Each peptide is a | 
portion ofSEQ ID NO: 
3; each start position is 
spedfied, the length of 
peptide is 9 aniino 
adds, and the end 
position for eadh peptide 
is the start position plus 
eight j 


1 


394 1 


GRVTCFTDH 24| 


529 


DREKEDKYL 24| 


861 II 


NRQMIMMKK 24] 


408 


LRPVFSNQF 23j 


625 


IRPNISFDR 23| 


316 II 


DREETPNHK 22l 


834 IVRCRQAPHL 22| 


41 


GDLLKDLNL 21) 


92 


DREKLCAGI 20| 


197 


KMPQLIVQK 20| 


633 


REKQESYTF 20l 


901 II 


NRVTLDLPI 1 20 


47 II 


LNLSLiPNK |19 


304 II 


ATTGLITIK 19 


520 


GMLTWKKL 19 


584 


PRHGTVGLI 19 


623 


GVIRPNISF 19 


748 II 


RVLVKANDL|19 


75 II 


IRIEEDTGE 18 


177 II 


ELIKSQNIF 18 


297 


RRLFHLNAT 18 


317 


REETPNHKL 18 


496 


GPNAKINYL ||18 


535 


KYLFTiUVK 18 


1013|1 


GiQVSNTTF 18 


6| 


GTYIFAVLL 17 


|31 1 


REEMPENVL 17 


|55| 


KSLTTAM^jl7 


114 


ILPDEIFRL 17 


119 


IFRLVKIRF 17 


290 1 


NLVSNIARR 17 


307 


GLITIKEPL [17 


309 


ITIKEPLDR ||17 


1 357 11 IRYIVNPVN 17| 



wo 2004/098515 



1 Table XXX- 
109P1D4v,1- 
1 B2705-9-mers 


1 Each peptide is a 
portion ofSEQ ID NO: 
3; each start position is 
specified, the length of 
peptide is 9 amino 
acids, and the end 
position for each peptide 
is the start position plus 
L eight 




[404 1 IPFRLRPVF 


17 


|409| RPVFSNQFL 


17 


L479| NSPGIQLTK 


17 


|518l RTGMLTWK 


17 


|530| REKEDKYLFl 


17 


|645 AEDGGRVSR 17 


|649 |GRVSRSSSA|17 


j650 RVSRSSSAK 


17 


[747 HRVLVKAND 


17 


[762 LFSWIVNL J 


17 


L780 TLINELVRKj 


17 


1865 IMMKKKKKKl 


17 


[948 FQfQPETPLi 


17 


L964 II QELPLDNTFj 


17 


1 11 llAVLLACWF 


16 


1 37 II NVLIGDLLK ||16 


Ll25]| IRFLIEDIN | 


16 


|152 SAINSKYTL 


16 


1 179 IKSQNIFGL 


16 


1 199 11 PQLIVQKEL 


16 


[209 IjREEKDTYVM 


16 


[221 VEDGGFPQR 


16 


L276 1 ADIGENAKI 


16 


|283 KIHFSFSNL 


16 


|337 ARAMVLVNV 16 


[350|[pNVPSIDIR 


16 


1 380 II lALITVTDK 


16 


|435 II KLU\ADAGK 


16 


|517 CRTGMLTW 


16 


[575 YNFYVPENLj 


16 


[713 YSIVGGNTR 


16 


|742 TDLGLHRVL 


16 


|777 TNATLINEL 


16 


1 827 II ViFlTAWR || 


j6 



180 



Table XXX- 
109P1D4V.1- 
B2705-9-mers 


Each peptide is a | 
portion of SEQ ID NO: 
3; each start position is 
spedHed, the length of 
peptide is 9 amino 
adds, and the end 
position for each peptide 
is the s^rt position plus 
eight 




835 RCRQAPHU< 


16 


839j APHLKAAQKl 


16 


860 [ENRQMiMMKi 


16 


862 RQMIMMKKK 


16 


866 MIVIKKKKKKK 


16 


867 MKKKKKKKK 


16 


868 KKKKKKKKH 


16 


871 KKKKKHSPKl 


16 


875 KHSPKNLLL 


16 


940 KSASPQPAF 


16 


1009|1 TRPVGIQVS 


16 


2 ILdllsgtyif 


15 


23 IIaQEKNYTIR 


15 


49 I LSLIPNKSL 


15 


82 [GEIFTTGAR 


15 


88 GARIDREKL 


15 


112 VAILPDEIF I 


15| 


AA^ 1 All nrN^ir~n 

113] AILPDEIFR 


15 


118 EIFRLVKIR 


15 


149 PENSAINSK 


15 


168|[yGINGVQNY 


15 


201|{LIVQKELDRJ 


15| 


208 DREEKDTYV 


15 


263 PVGTSVTQL 


15 


289 SNLVSNIARl 


15 


296 ARRLFHLNAl 


15 


332 GGLMPARAMi 


15| 


368 WLSENIPL 


15 


372 1 ENIPLNTKI 


15 


374 1 IPLNTKIAL 


15 


391 DHNGRVTGF 


15 


399 F7DHE1PFR 


15| 


406 FRLRPVFSNl 


15| 





PCTyUS2004/0 13568 



Table XXX- 
109P1D4V.1- 
B2705-9-mers 


Each peptide is a 
Dortion Df SFO in NO- 
3; each start position is 
specified, the length of 
peptide is 9 amino 
acids, and the end 
position for each pepb'de 
is the start position plus 
eight 




416 


FLLETAAYL 


15 


422 


AYLDYESTK 


15 


428 


STKEYAIKL 


15 


438 


AADAGKPPL 


15 


445 


PLNQSAIVILF 


15 


449 


SAMUIKVK 


15 


497 


PNAKINYLL 


15 


519 


TGMLTWKK 


15 


524 


WKKLDREK 


15 


542 


AKDNGVPPL 


15 


577 


FYVPENLPR 


15 


662 


NWDVNDNKi 15 


688 


STNPGTWF 


15 


727 


DQETGNITL 


15 


728 


QETGNITLM 


15 


744 


LGLHRVLVK 


15 


754 


NDLGQPDSL 


15 


755 


DLGQPDSLF 


15 


779 


ATLINELVR 


15 


820 


GTITWWI 


15 


863 


QMIMMKKKK 15 


873 


KKKHSPKNL 


15 


874 


KKHSPKNLL 


15 


877 


SPKNLllNF 


15 


894 


DDVDSDGNR 15 


929 


KPDSPDLAR 


15 


936 jARHYKSASP 15 


958 


SKHHIIQEL 


15 


993 1 


DCGYPVTTF 


15 


18 1 


VFHSGAQEK 14 


22] 


GAQEKNYTI 


14 


26 


KNYTIREEM 


14 


30 


IREEMPENV 


14 


35 


PENVLIGDL 


M 
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181 



Table XXX- 
109P1D4V.1- 
B2705-9-mers j 




Table XXX- 
109P1D4V.1- 
B2705-9-mers 




Table XXX- 
109P1D4V.1- 
B2705-9-mer5 


Each peptide is a 1 
portion of SEQ ID NO: 
3; each start position is 
spedfifid, the length of 
peplidels9aiTuno 
adds, and the end 
posiuon Tor eacn pepuue 
is the start position plus 
eight 




Each peptide is a 
portion of SEQ ID NO: 
3; each start position is 
spedfied, ttie length of 
peptide is 9 amino 
adds, and the end 

pUblUUli lUi xiaxAl pcpUUc 

is the start position plus 
dghL 




Each peptide is a 
portion of SEQ ID NO: 
3; each start position is 
spedfied, the length of 
peptide is 9 amino 
adds, and the end 

is the start position pius 
eight 












43jl LLKDLNLSL 14 




763 FSWIVNU 14 




492 DADSGPNAK 13 


1 57j|LTTAMQFKL 14 




804 SSPTSDYVK 14 




507 PDAPPEFSt 13 


1 60 l|AMQFKLVYKl14 


836 CRQAPHLKA 14 




533 1 EDKYUTIL ||13 


66 VYKTGDVPL 14 




841 HLKAAQKNK|14 




562 (DQNDNSPVF 13 


68 KTGDVPLIR 1 14 




864 MIMMKKKKK 14 




669 VFTHNEYNF 13 


121 II RLVKiRFLI 


14 




897 


DSD6NRVTL 14 




578 YVPENLPRH|13 


130 EDINDNAPL|14 


903 VTLDLPIDL 1 14 


583 IPRHGTVGL [13 


136 1 APU^PATVI 14 




920| NWVTTPTTF [14 




587 


GTVGLfTVT 13 


170 INGVQNYEL 


14 


951 QPETPLNSK [14 




631 FDREKQESY 13 


172 GVQNYELIK 


14 


L951]|PETPLNSKH 14 




632 


DREKQESYT 13 


212] KDTYVMKVK 


14 


1 5 II SGTYIFAVL 13 




652 SRSSSAKVT 13 


218 KVKVEDGGF 


14 


36 Jl ENVLIGDLL |Jl3 




653 RSSSAKVTI |13 


280 1 ENAKIHFSF 


|14 


59 jTAMQFKLVY 13 


665 DVNDNKPVF113 


29lJ LVSNIARRL 


14 


85 II FTTGARfDR 13 




674 IVPPSNCSY 13 


300j FHmATTGL 


14 


87j|TGARlDREK 13 




676 PPSNCSYEL 13 


320 II TPNHKLLVL 


14 




89j| ARIDREKLC 13 




699 lAVDNDTGM [13 


326j LVUVSDGGL 


14 




94j| EKLCAGIPR 13 


715 IVGGNTRDL |13 


330 SDGGLMPAR 


14 




99 IIGIPRDEHCF 13 




720 TRDLFAIDQ 13 


371 1 SENIPLNTK 


14 


107 FYEVEVAIL 13 




730] TGNITUVIEK |[13 


400 1 TDHEIPFRL 


14 




146 ISIPENSAI 13 




736 MEKCDVTDL113 


427] ESTKEYAIK 


14 


150 ENSAINSKY 1^ 




773 NESVTNATL |13 


443 1 KPPLNQSAM 


14 




190 (ETPEGDKM|13 




792 APVTPNTEI|13 


444 PPLNQSAML 14 




193 1 PEGDKMPQL 13 




821 TITWWIF 1113 


483 IQLTKVSAM 14 




275 IDADIGENAK 13 




854 WATPNPENR 13 


493 ADSGPNAKI 1^ 




278 IGENAKIHF 1 13 




884 NFVTIEETK 1(13 


522 LTWKKLDR 14 




315 LDREETPNH 13 




921 WVnPTTFKi|l3 


527 KLDREKEDK 


14 




334 LMPARAMVL||13 




927J|TFKPDSPDL|13 


549 PLTSNVTVF 14 




351 


NVPSIDIRY 13 




930 PDSPDLARH||13 


599 1 YGDNSAVTL 14 




362 


NPVNDTWL 13 




960 HHIIQELPL 13 


608 1 SilDENDDF 


14 




415 


IQFLLETAAY 13 




972 FVACDSISK 13 


618 IDSQTGVIR 14 




424 


LDYESTKEY 13 




1002 EVPVSVHTR 13 


627 PNISFDREK 14 




429 


TKEYAlKll 12 






711 VRYSIVGGNJ{14 




458 DENDNAPVF||12 


\ 


Table XXXI-109P1D4V.1 
B2709-9-mefs 


738||KCpyTDLGLj|l4 




47711 ENNSPGia 
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Each peptide is a 
portion of SEQ ID NO; 
3; each start position is 
specified, the length of 
peptide is 9 amino 
adds, and the end 
position for each peptide 
is the start position plus 
eight 



834 



529 llDREKEDKYL 20 



901 NRnLDLPr|20 



786 VRKSTEAPV 19 



297 I RRLFHLNAT 16 



88 GARIDREKL R4 



332||GGLMPARAM| fl4l 



530 II REKEDKYLF | |14 
653 11 RSSSAKVTI |[l4 



875 KHSPKNLU 14 



Table XXXI-109P1D4V.1 
B2709-9-mefs 

Each peptide is a 
portion of SEQ ID NO: 
3; each start position is 
specified, the length of 
peptide is 9 amino 
acids, and the end 
position for each peptide 
is the start position plus 
eight 




54611 GVPPLTSNVj ^ 
575 IIyNFYVPENL Ifl3 



633 REKQESYTF 13 



658 KVTINWDV 13 



738 KCDVTDLGL 13 



873 KKKHSPKNL 13 



874 KKHSPKNLL 13 



927 TFKPDSPDL 13 



22 GAQEKNYTI 12 



l9]^^^^^[l2 
l7]^^^^][l| 
^ 1 IRIEEDTGE 



12 



89 ARIDREKLC |fl2 



99ll GIPRDEHCF | [l2 



11411 ilPDEIFRL p 



Table XXXl-109P1D4v,1 
B2709-9-mers 



Each peptide Is a 
portion of SEQ ID Na 
3; each start position is 
specified, the length of 
peptide is 9 amino 
adds, and the end 
posiSon for each peptide 
is the start position plus 
eight 



136 APLFPATVI 12 



193 PEGDKMPQL 12 



228 QRSSTAILQ 12 



263 PVGTSVTQL 12 



284 1 IHFSFSNLV 12 



318 EETPNHKLL 12 



326 LVU\SDGGL 



333 



TDHEIPFRL 12 



12 



IPFRLRPVF 
43811 AADAGKPPL| [T2 



44411 PPLNQSAMLlfl2 



497 PNAKINYLL 12 



62511 IRPNISFDR|fl2 
652]| SRSSSAKVT|[l2 



678 SNCSYELVLl 12 



736 MEKCDVTDLl 12 



74211 TDLGLHRVL IIT2 



805][^SDY^[l2| 
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Table XXX!-109P1D4v.1j 
B2709-9-mers | 




Table XXXI-109P1D4V.1 
B2709-9-mers 




(Table XXXIM09P1D4| 
1 v.1-B4402-9-mers | 


Each peptide is a 1 
portion of SEQ ID NO. 
3; each start position is 
specifiecl, the length of 

peptide is 9 amino 

9PifiQ nnti iiip iHid i 

position for each pepSde 
is 8ie start position plus 
eight 1 




Each peptide is a 
portion of SEQ ID NO: 
3; each start position is 
spedfied, the length of 

peptide is 9 amino 

Sf^iHtt anri (ha onH 

position for each peptide 
is the start position plus 
eight 




1 Each peptide Is a 1 
porfion of SEQ ID NO: 
3; each start position is 
specified, the lengttiof 

peptide is 9 amino 
1 ouus, ana uie enu | 
position for each 
peptide is the start 
j position plus eight | 










1 1 


9o0 II nHIIQtLPL 12| 




757 GQPDSLFSV|11 




|35 PENVUGDLl^ 


i AO 11 II l/r\l KII oi 4a\ 

1 43 II LLKDLNLSL 11| 




763] FSWiVNLFJII 




|317 REETPNHKL|23| 


\ 57 II LTTAMQFKL||11| 




806] PTSDYVKIL 1 11 




j773 


NESVTNATL 23] 


64 II KLVYKTGDV 1 11] 




821 TITWWIF J 11 




[31^ REEMPENVL]^ 


66 IIVYKTGDVPL 11| 




822 iTWWIFI |11 




|l^||PEGDKMPa 22| 


83 1 EIFTTGARI 11| 




836 1 CRQAPHLKA 11 




[426l YESTKEYAl 2g 


1 Od 1 CF YEVE V Al 1 1 1 


n/*4 1 ft jik aft Ai/i^ A A 

861 1 NRQIVIIMMKK 11 




|532 KEDKYLFTI ^ 


107 FYEVEvAIL 11| 




880 1 NLLU^FVTI 11 




[77 lEEDTGEIF 2lj 


146 ISIPENSAI 




895 DVDSDGNRV111 




|250| KETEIEVSI ^ 


162 AAVDPDVGI|11| 




897 DSDGNRVTL |11 




1418 LETAAYLDY 2lJ 


176 YtLIKSQNI 11] 




899 DGNRvTLDL |11 




1530 REKEDKYLF 2l| 


179 IKSQNIFGL 11 1 




936 ARHYKSASP 11 




1633 REKQESYTF|2lJ 


4nf\ II 1 1 '>f~^r^i/K M I 4 At 

190 It 1 PEGDKM 1 1 1 1 




942 1 ASPQPAFQI ||11 




|736 MEKCDVTDL|21| 


no r\TVA /miix\ / 4<fi 

213 DTYVMKVKV 11 1 




948 FQiQPETPL |11 




|911 LEEQTMGKY||21| 


227 PQRSSTAIL ||11| 




958 SKHHIIQEL (11 




|176 


YELIKSQNI 1 19] 


320 TPNHKLLVL 11| 




964 QELPLDNTF 11 




|402j| HEIPFRLRP 18] 


4 1 ft iin A n A h iit /I 4^1 

334 LWlPARAMVL 11] 




983 SSSSDPYSV 11 




llljAVllACWF 17l 


340 ^flVLVNVTT)V 1l] 




995 GYPVTTFEV 11 




l372l[ENIPLNTKl 17] 


oco II DcmiDvii/ IIh'iI 
1 000 II PSIDIRYiV ||n| 




999 IjTFEVPVSV 11 




[645 AEDGGRVSR 17] 


OOO I/TV ArtUM/^Ol/ 44] 

3oo KDADHNGRV 11 1 




1013 IGIQVSNTTF 111 




[688 STNPGTWF|17| 


JlOO OTT/CV All/1 

42o oTKcYAIKL 11 1 








[875 KHSPKNLLL|17| 


40/ KUhNUIVIArV 11 1 




Table XXXII-109P1D4 
v.1-B4402-9-mers 


|82 GEIFTTGARjie] 


507 rUAPPtroL |11| 


[130 EDINDNAPL 16[ 


1 548 11 PPLTSNVTV 111 


Each peptide is a 
portion of SEQ ID NO: 
3; each start position is 
spedfied, the length of 
peptide is 9 amino 
adds, and the end 

pwwi u ui 1 1 ui ccim 1 

peptide is the start 
position plus eight 


]m ISIPENSAI 16] 


549 PLTSN VTVP 111 


[152 SAINSKYTL 16| 


569 VFTHNEYNF 1l| 


[177| ELIKSQNIF 16] 


581 ENLPRHGTV 11 1 


[276 ADIGENAKI 16j 


583 LPRHGTVGL 111 1 1 


|429 TKEYAIKLL 16] 


597 PDYGDNSAV 11 1 


^IGMLIWKKL )1^ 


621 1 QTGVIRPNI 1l] 




[542 AKDNGVPPL 16] 


635 KQESYTFYV 1l| 


318 EETPNHKLL 29 


|709 AEVRYSIVG 16] 


676 PPSNCSYEL 1lJ 


32 EEMPENVLI 26 


1728 QETGNITLM 16] 


715 IVGGNTRDL 1lj 


964 QELPLDNTF 26 


[897 DSDGNRVTL 16] 


720 1 TRDLFAIDQ 1lJ 


117 DEIFRLVKI 25 


laallENVLIGDLL 15] 


|733 jlTLMEKCDVllll 


458| DENDNAPVF 24 


155 KSLTTAMQF 15] 



1 
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Table XXXII-109P1D4 
v.1-B4402-9-mers 




Table XXXIIIM09P1D4 
v.1-B5101-9-mers 


Each peptide is a 
portion ofSEQ ID NO: 
3; each start position is 
specified, the length of 
Deotide is 9 amino 
acids, and the end 
posifion for each 
pepuoe IS ine start 
positionjilus eight 




Each peptide is a 
portion of SEQ ID NO: 
3; each start position is 
specified, the length of 
pepnae is y amino 
adds, and the end 
position for each 
peptide is the start 
Dositbn dIus eiaht 








78 1 EEDTGEIFT 15 




303 NATTGLITI 26 


114 ILPDEIFRL |l5 




548 PPLTSNVTV 26 


120 FRLVKIRFL 15 




954 TPLNSKHHI 1 25 


129 lEDJNDNAP 15 




115 1 LPDEIFRLV 1 24 


isoLbisainsky 15 




165 DPDV6INGV 24 


168|VGINGVQNY 15 




656 SAKVTINW 24 


179L1KSQNIFGL |15 




686 II LPSTNPGTV 24 

www 1 1 L«l 1 1 11 1 VJ 1 V 


205 KELDREEKD 15 




690 NPGTWFQV 24 

v«/w 111 \J 1 V VI V( V b~ 


291 LVSNIARRL |l5 




818j[VAGTITVW 24 


307 GLITIKEPL 15 




10j|FAViJ_ACW 23 


362 NPVNDTWL 15 




135|[NAPLFPATV 23 


374 IPLNTKIAL 15 




160||LPAAVDPDV 23 


404|JPFRLRPVF [l5 




226 II FPQRSSTAI 23 


415 QFLLETAAY(15 




320 


TPNHKLLVL 


23 


599 YGDNSAVTL 15 




352 1 


1 VPSIDIRYI 23 


623 GVIRPNISF 15 


792 


APVTPNTEI 


23 


762 LFSWIVNL |l5 


805 


SPTSDYVKl 23 


777 TNATLINEL 15 




140 1 


1 PATVlNlSi 22 


806 LPTSOYVKIL [15 




162 


AAVDPDVGl 22 


820| GTITWWI 1 15 




246 


IHPVFKETEI 22 


880 NLLLNFVTI 1 1'S 


374 IPLNTKIAL 


22 


912|1EEQTMGKYN||15| 


475 IPENNSPGI 22 


^1 SKHHIIQEL 


480JLSPGIQLTKV 22 




691 II PGTWFQVI 22 


1 Table XXXIIII-109P1D4 
1 v.1-B5101-9-iners 




758 QPDSLFSW 22 




816 AAVAGTITV 22 


1 Each peptide is a 
1 poruon 01 01114 lu inu. 
3; each start position Is 
specified, the length of 
peptide is 9 amino 
acids, and the end 
position for each 
peptide is the start 
L position plus eight 




362 NPVNDTWL 


21 


795 


TPNTEIADV 


21 




819 AGTITWW 


21 




69 TGDVPLIRI 20 


213 DTYVMKVKV 20 


335 MPARAMVLV 20 






496 GPNAKINYL II20 


Ll36|| APLFPATVl|27 




778 NATLINELV 20 


1 22 ||GAQEKNYTl||26 




987||DPYSVSDCG(|20| 



Table XXXIIII-109P1D4 
v.1-B5101-9-mers 


Each peptide is a 
portion of SEQ ID NO: 

3; each start position is 
specified, the length of 
peptide Is 9 amino 
adds, and the end 
position for each 
pe^iMe is the start 
position plus eight 




106 


CFYEVEVAI 


19 


152 


SAINSKYTL 


19 


194 


EGDKMPQLI 


19 


463 


APVFTQSFV 


19 


583 


LPRHGTVGL 19 


599 


YGDNSAVTL 


19 


708 


NAEVRYSIV 


19 


820 


GTITWWI 


19 


899 


DGNRVTLDL 


19 


52 


IPNKSLTTA 


18] 


88 


GARIDREKL 


18 


117 


DEIFRLVKI 


18 


138 


LFPATVINI 


18 


336||PARAMVLVN 


18 


380 


lALITVIDK 


18 


389 


DADHNGRVr 18 


409 


RPVFSNQFL 


18 


444 


PPLNQSAMLl 18 


586 1 


HGTVGLITV jj 


18 


601 


DNSAVTLSl 


18 


760 


DSLFSWIV 


18 


814 


LVAAVAGTI j 


18 


966 


LPLDNTFVAll 


18 


996 


YPVTTFEVP 


18| 


171 


NGVQNYELI 


17| 


347 


DVNDNVPSI 




438 


AADAGKPPL 


17 


440 DAGKPPLNQ|17 


547| 


VPPLTSNVT [17] 


822 


ITWWIFI ItI 


880 II 


NLLLNFVTI 


17 


5 II 


SGTYIFAVL | 


16 


113911 


JPATVINIS J[16 


208 II 


DREEKDTYV||161 


232]| 


TAILQVSVT |{ 


iil 



r 
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Table XXX111M09P1D4 
v.1-B5101-9-mers 


Each peptide is a 
portion of SEQ ID HO: 
3; each start poslSon is 
specified, the length of 
peptide fs 9 amino 
adds, and the end 
position for each 
peptide is the start 
position plus ^ght 




338 


RAimVNVT 16 


*rU*t 


IPFRLRPVF ||16 


492 


DADSGPNAK 16 


xiwO 


DAPPEFSLD 


16 




DCRTGMLTV 16 


520 


|GMLTWKKL|16 




[PPSNCSYEL 


16 


744 


LGLHRVLVK 


16 


791 


EAPVTPNTE 


16 


973 


VACDSISKC 


16 


999 


Lttfevpvsv 


16 




Lmdllsgtyi 


15 


14 


|U\CWFHSG 


15 


34 


IMPENVLIGD 


16 


59 


TAMQFKLVY||15 


67 


YKTGDVPLI 


15 


92 


DREKLCAGI 


15 


148 


iPENSAINS 


15 


176 


YELIKSQNI 


15 


185 


FGLDVIETP 


15 


198 


MPQUVCaCE 


|15 


261 


NAPVGTSVT 


15 


262 


APVGTSVTQ 


15 


275 


DADIGENAK 


15 


313 


EPLDREETP 


15 


35611 DlRYIVNPVlHS 


360 


IVNPVNDTV 


15 


449 


SAMLFIKVK 


15 


517 


GRTGMLTW 15 


532 1 


1 KEDKYLFTI 


15 


552 


SMVTVFVSI |15 


596 


DPDYGDNSA 15 


644 


KAEDGGRVS 15 


|707 


MNAEVRYSl 


15 


[727 


DQETGNiTL 


15 



Table XXXI1IM09P1D4 
v.1-B5101-9-mers 


Each peptide is a 
portion of SEQ ID NO: 
3; each start position is 
specified, the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
portion plus eight 




800 


lADVSSPTS 


15 


817 


AVAGTITW 


|15| 


1003 VPVSVHTRP 


|15 




IREEMPENV 


14 


79 


VPLIRIEED 


14 


00 


EIFTTGARI 


14 


ISO 


SKYTLPAAV [14 


A9A 1 

ID 1 1 


PAAVDPDVG 14 




QNIFGLDVI 


14 


911 


EKDTYVMKV|14 




IPENAPVGT 


14 


97R 


ADIGENAKI 


|14 


328 


LASDGGli^P 14 


334 


li4PARAMVL 14 


340 


MVLVNVTDV 14 


361 1 


VNPVNDTW 


|14 


366 


DTWLSENI 


14 


372 


ENIPLNTKI 


14 


421 


AAYLDYEST 


14 


426 


YESTKEYAI 


|14 


432 


YAIKLIJVVD 


14 


437 


LAADAGKPP 


14 


465 


IWTQSFVTV 


14 


467 


TQSFVTVSI 


14 


493 1 


ADSGPNAKI 


|14 


509 


APPEFSLDC 


14 


539 1 


TIU\KDNGV 


14 


541 


LAKDNGVPP||14 


579 


VPENLPRHG 


|14 


584 


PRHGTVGLI 


14 


597 PDYGDNSAV||14| 


610 1 


LOENDDFTI 


|14 


617 1 


TIDSQTGVI 


14 


666 


VNDNKPVR 


14 


699 


lAVDNDTGM 


114 



Table XXXIIII-109P1D4 
v.1-B5101-9-mers 



Each pepfide is a 
portion of SEQ ID NO: 
3; each start position Is 
spedfied, the length of 
pepfideis9amino 
adds, and the end 
position for each 
peptide is the start 
position plus eight 



742]|TDLGLHRVL](14 



75911 PDSLFSWnijf 



768 VNLFVNESV 14 



895 DVDSDGNRV 14 



897 DSDGNRVTL 14 



|417|| LLETAAYLDyH 32 



[4^|YLDYESIKEYH28 



Table XXX1V-109P1D4 
v.l-AMO-mers 



Each peptide is a 
portion of SEQ ID NO: 
3; each start position Is 
spedfied, the length of 
peptide is 10 amino 
adds, and the end 
position tor each peptide 
is &)e start position plus 
nine. 



58 TIAMQFig-VY 28 



627 KLDREKEDKY 28 



glO DLEEQTMGKY 28 



DSGPNAKINY 27 



te30 SFDREKQESY 27 



^|EL0REEKDTY| |26 



|350 DNVPSIDIRY 23 



^|\n[DPDYGDN$] l22 



|673 FIVPPSNCSY 1 21 



|704l|DIGMNAEm|[2T 



807 TSDYVKILVA 21 



985 SSDPYSySDC 21 



163 AVDPDVGING 20 



251 EIEIEVSIPE 20 



566 NSPVFTHNEY 19 



&30 PDSPDtARHY 19 



|l15j| lPDEIFRLWl [l8 



149 PENSAINSKY 18 
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429 1 TKEYAIKLLA 18 



789 STEAPVTPNT 18 



Table XXXIV-109P1D4 
v.1-A1-10-mers 



Each peptide is a 
portion of SEQ ID NO: 
3; each start position is 
specified, the length of 
peptide is 10 amino 
adds, and the end 
position for each peptide 
is the start position plus 
nine. 



239 VIDTNDNHPV 18 



2731 AIDADIGENA 18 



345 VIDVNDNVPS 18 



741 VTDLGLHRVL 18 



897 DSDGNRVTLD 18 



19| |FH$GAQEKNY1 [17 



107 FYEVEVAILP 17 



385 VTDKDADHNG 17 



399 FIPHEiPFRL 17 



401 DHEIPFRLRP 17 



797 NTEIADVSSP 17 



904 TLDli>IDLEE 17 



40 IGDLLKDLNL 16 



44 LKDLNLSLIP 16 



167 DVGINGVQNY 16 



194| EGDKMPQLIV 16 



329 ASDGGLMPAR 16 



514 SLDCRTGMLT 16 



569 VFTHNEYNFY 16 



590 GLITVTDPDY 16 



801 AQVSSPISDY 16 



Table XXXV-109P1D4 
v.1-A0201-10-mers 



Each peptide is a portion 
of SEQ ID NO: 3; each 

start position is 
spectlied, the length of 
peptide is 10 amino 
adds, and the end 
position for each peptide 
is the start position plus 
nine 

T| | IJ,SGTYIFAV | [29 
76l]| SLFSVytVNL |[29 



Table XXXV-109P1D4 
v.1-A020M0^^lers 


Each peptide is a portion 
of SEQ ID NO: 3; each 

start position is 
spedfied, the length of 
peptide is 10 amino 
adds, and the end 
position for each peptide 
is the start position plus 
nine 




38 VLIGDLLKDL 


28 


113|L AILPDEIFRL 28 


8 II YIFAVLLACV 27 


169||GINGVG[NYEL 


25 


42 


DLLKDLNLSL 


24 


43 LLKOLNLSLI 


24 


178 


LIKSQNIFGL 


24 


333 


GLMPARAMVL 


24 


339 AMVLVNVTDV 


24 


609 


ILDENDDFTI 


24 


50 SLIPNKSLTT 


23 


56 


SLTTAMQFKL 23 


114 


ILPDEiFRLV 23 


325 


LLVLASDGGL 23 


582 


NLPRHSTVGL 


23 


685 


VLPSTtiPGTV 


23 


735 


LMEKCDVTDL 23 


776 


VTNATLINEL 23 


137 


PLFPAWINI 22 


334 


LMPARAMVLV 


22 


359 


YIVNPi^NDTV 22 


474 SIPENNSPGi 22 


714 SIVGGNTRDL 


22 


812 


KiLVAAVAGT 


22 


813 ILVAAVAGTI 


22 


817 


AVAGTTTVW 22 


882 


LLNFVIIEET 22 


48 


NLSLIPNKSL 


21 


159 TLPAAVDPDV 


21 


183 


NIFGLDVIET 21 


541 LAKDNGVPPL 


21 


706 


GMNAEVRYSI 21 


794 VTPNTEIADV 


21 


818 VAGTIIWW 


21 


29 TIREEMPENV 


20 



Each peptide is a portion 
of SEQ ID NO: 3; each 

start posi to is 
spedfied, the length of 
peptide is 10 amino 
adds, and the end 
position for each peptide 
is the start position plus 
nine 



Table XXXV-109P1D4 
v.1-A020M0-mers 



sTIl LIPNKSLTTA ||2Q| 



60 


AMQFKLVYKT|20 


233 


AILQVSVTDT 


20| 


290 


NLVSNIARRL 


20 


428 


STKEYAIKLL 


|20| 


437 


LAADAGKPPL 


20 


560 


IIDQNDNSPV 


20 


692 


GTWFQVIAV |20 


756 LGQPDSLFSV 20 


816 


AAVAGTITW 


20 


824 


WWIFITAV 


20 


962 


IIQELPLDNT 


20 


65 


LWKTGDVPL 


19 


106 


CFYEVEVAIL 


19 


127 


FLIEDiNDNA 


19 


257 


SIPENAPVGT 


19 


283 


KIHFSFSNLV 


19 


355 


IDIRYIVNPV 


19 


360 


IVNPVNDTW 


19 


373 


NIPLNTKIAL 


19 


538 


FTIlJ^!g)NGV 


19 


655 SSAKVIINW |19 


767 


iVNLFVNESV 


19 


815 


VAAVAGTITV 


19 


821 


TITWyVlFI 


19 


887 


TIEETKADDV 


19 


68 


KTGDVPLIRI 


18 


164 VDPDVGINGV 18 


262 APVGTSVTQL 


18 


293 


SNIARBLFHL 


18 


302 LNAHGLm 


18 


369 


VLSENIPLNT 


18 


374 


1 IPLNTKIALI 


18 


402 


HEIPFRLRPV 


18 


479 


NSPGIQLTKV 


18 
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Table XXXV-109P1D4 
v.1-A0201-10-mers 



Each peptide is a portion 
ofSEQ ID NO: 3; each 

start position is 
specified, the length of 
peptide Is 10 amino 
adds, and the end 
position for each peptide 
is the start position plus 
nine 



482 GIQLTKVSAM 18 



549|| PLTSNyrVFV][l8 



650 RVSRSSSAKV 18 



657 AKVTINWDV 18 



740||DVTDLGl-HRV] (i8 



780| | TUNELVRKS | |l8 



781 LINELVRKST 18 



785 LVRKSIEAPV 18 



12 VLU\CWFHS 17 



13 LUCWFHSG 17 



134|| DisiAPLEPA7V] fl7 



145 NISIPENSA! 17 



336 PARAimVNV 17 



376 LNTKIALITV 17 



^1 AUTyiPKDAl ll7 



445 1 PI-NQSAI\^LFI 17 



46611 FTQSFyTVSn |17 



495 SGPNAKiNYL 17 



|503HYI±GPDAPPe1 [17 



^1 llgpdappefH i7 



^1 SlLDENDDFf| [l7 



732 NITli/IEKCDV 17 



734 UMEKCDVTD 17 



825 1 WVIFITAW 17 



998 VTTFEVPVSV 17 



75 IRIEEDTGEi 16 



119 IFRLVKIRFL 16 



1531 AINSKYTLPA 16 



23j]| STAlLflVSVfljjg 



239||WDTNPNHPVl[jg 



301 HUMATTGLIT 16 



319 ETPNHKLLVL 16 



351 NVPSIDIRYi 16 



354 SIDIRYIVNP 16 



416 FLLETAAYLD 16 



Each peptide is a portion 
OfSEQ ID NO: 3; each 

start posita is 
specified, the length of 
peptide is 10 amino 
adds, and the end 
position for each peptide 
is the start position plus 
nine 



464|| PVFTQSFVTVl fiel 



514||SLDCRIGMLT| [l6| 



519 TGMLTWKKL 16 



540|| ILAKDNG\^ fl6| 



559 SIIDQNDNSP 1^ 



585 RHGTVGUTV 1^ 



Table XXXV-109P1D4 
v.1-A0201-10-mers 



616 FTIDSQTGVl 161 



684 LVIPSINPGT 16 



689||TNPGTyVFQV] [l^ 



698 VIAVDNDTGM 16 



724 FAIDCg-QNI 16^ 



726 iPQETGNITL 16^ 



742 TDLGLHRVLV 16 



744 LGLHRVLVKA 161 



766 VIVNIJVNES 16 



809 DYVKILVAAV 16' 



827 VIFITAWRC 16 



833 WRCRQAPHL 18 



877 SPKNLLLNFV 16| 



880|| NLLLNFVTIE | [l6| 



881 LLLNFVTIEE 16! 



896 VDSDGNRVTL 16 



915 TMGKYNWm 16 



92611 nFKPDSPDL | [l6] 



94l]| SASPOPA FOTKli 



Y\ \ DLLSGIYIFAl tli 



il l GTYiFAVLLAl fTs 



2ll | SGAQEKNYTil llsl 



46 DLNLSLIPNK 15 



91 IDREKLCAGI 15 



123 VKIRFUEDJ 15 



151 NSAINSKYTL 



181 SQNlFGli)VI 15 



228|| QRSST^LQVlllsl 



Eadi peptide is a portion 
ofSEQ ID NO: 3;eadi 

start position is 
spedfied, the length of 
peptide is 10 amino 
adds, and the end 
position for each peptide 
is the start position plus 
nine 



230 SST/dLQVSV 15 



265 GTSVTQliiAT||15 



275 DADIGENAKl 15 



332| |GGl-MPARAMV| [l5 



^1 TDVNDNV1PSn |l5 



379 KIAUTVTDK 15 



399 FTDHEIPFRL 16 



435 KLLAADAGKP 15 



Table XXXV-109P1D4 
v.1-A0201-10-mers 



328 LASDGGLMPA 15 



456 VKDENDNAPV 15 



490 AMDADgGPNA 15 



49211 DADSGPNAKI I fTs 



515||LDCRTGMLfv] |?5 



547 VPPLTSN\n"V 15 



570 FTHNEYNFYV 15 



642 YVKAEBGGRV 15 



665 DVNDNKPVFI 15 



666| VNDNKPVFIV 15 



688 STNPGIWFQ 15 



titI i ggntrblfaTK is 



72511 AlDQEIGNif1|l5 



741 VTOLGLHRVL 15 



745 GLHRVLVKAN 15 



769 NLFVNESVTN 15 



819 AGTITVWVI 15 



879 KNUlNFVn |15 



§5711 NSKHHItQELl flS 



982 SSSSSDPYSV 16 



994 CGYPVTTFEV 15 



Table XXXVM09P1D4 
v.1-A0203-10-mers 
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Each peptide is a portion 

OT OCVJ lU INL/. O, caul 

start position is 
specified, the length of 
peptide is 10 amino 
adds, and the end 
position for each peptide 
is the start position plus 
nine 




154 


INSKYTLPAA 


19 


413 


SNQFLLETAA 


19 


430 


KEYAIKLIJ^ 


19 


808 


•SBYVKILVAA 


19 


836 CRQAPHLKAA 19 


330 SDGGLMPARA 18 


432 


YAIKLLAADA 


18 


810 


YVKILVAAVA 


18 


155 


NSKYTLPAAV 


17 


414 


NQFllEIAAY 


17 


431 


EYAIKLLAAD 


17 


809 


1 DYVKILVAAV 


17 


837||RQAPHLKAAQ 


17 


2| 


1 DLLSGTyiFA 


10 


6| 


1 GIYIFAVLLA 


10 


14 


LACWFHSGA 


10 


51 


IJPNKSLTTA 


10 


80 


1 DIGEIFUGA 


10 


89 


1 ARIDREia.CA 1 


10 


104 


EHCFYEVEVA 10 


127 


FLIEDINDNA 


10 


132 


INDNAPLFPA 


10 


144 


INISIPENSA 1 


|io 


153 


AiNSKYILPA 


10 


224| GGFPQRSSTA 


|io 


253 


EiEVSIPENA 


io| 


264 VGTSVTQLHA 


10 


267 SinrQLHATDA 


10 


273 


AIDADIGENA 


10 


287 


SFSNLVSNIA 


10 


295 


lARRLFHLNA 


10 


320 


TPNHKLLVUV 


10 


328 LASDGGUVIPA 10 


372 


ENIPLNIXIA 


10 


381 


ALITVTDKDA 


10 


412 


FSNQFLLETA 


10 


|424 LDYESTKEYA 


10 



Table XXXVI-109P1D4 
v.1-A0203-10-mers 




Table XXXV1.109P1D4 
v,1-A0203-10H[ners 


Each peptide is a portion 

%Jl OCv4 lU \\\J, 0, caul 

start position is 
specified, the length of 
peptide is 10 amino 
acids, and the end 
position for each peptide 
is the start position plus 
nine 


Each peptide is a portion 

Start position Is 
specified, the length of 
peptide is 10 amino 
adds, and the end 
position for each peptide 
is the start position plus 
nine 








/tool! TvcvAit^ 1 A lin 

'l^^yil l|\tTAIl\LLA |1U 




19A 1 IPrtlKinMAP Q 


441 Abr\rrLIN[Ua/\ lU 




1^"^ Kir^MAPI PPAT II Q 
100 IN UiNAr LJ2.r A 1 || v 


araW ii^x/i^riFMnMA in 

404|| lj\Vl\UtiNUlNA lu 




Mi<^iPPM<^AI 11 Q 


401 roiULIIVVoA lU 




OOty f^FPfiR^^TAI II Q 


ASIA CA TIA/QAMnA llH 
4o4 Uu 1 l\VoAI\nL/M jlU 


Of\A 1 IPUQIPPNAP II Q 


AOnll AMD AnCTSDM A 111 H 




9R'5 1 CTQVTOI HAT Q 


^nn i^iMvi 1 ^^priA in 










974. TnAnifiPMAk' II Q 


OsO 1 UrU Y bUN oA ||1 U 




Ofifi PQKII \/QMiAP It Q 
ZOO rolNLVoiNlArN II 9 


DOD UtoY 1 rXVl\A ||iU 




OQR ARRI Pl-ll MAT 11 Q 


o4o bbKVoR5o5A|pU 




321 PNHKLLVLAS IL9 


col Dr*T\A/cr»\/iA in 




329 ASDGGLMPAR 9 


7nn AV/nMHT^^A/iMA in 
/UU AVUlMU 1 olVlNA lU 




33lJ DGGLMPARAM 9 


716 VGGNTRDLFA 10 




373 1 NIPLNTKIAL 9 


744 LGLHRVLVKA 10 




382 LnVTDKDAD 9 


770 LFVNESVTNA 10 




425 DYESTKEYA! 


9 


783 NELVRKSTEA 10 




433 AlKLLAADAG ||9_ 


792 APVTPNIEIA 10 




442 GKPPLNQSAM|[9 


807 TSDYVKILVA 


10 




455||KVKDENDNAPj[9^ 


823 TWWIFITA 10 




482 GIQLTKVSAM 9 


830 HAWRCRQA 10 




485 LIKVSAMDAD 9 


835 RCRQAPHU<A 10 




491 MDADSGPNAK|L9j 


846 QKNKQNSEWA 10 




501 INYLLGPDAP |[9j 


884 NFVTIEETKA 


10 




534 DKYLFTILAK |[9j 


927 TFKPDSPDLA 10 


596 DPDYGDNSAV|[9j 


933 PDLARHYKSA 10 




637 ESYTFYVKAE |[9j 


938 HYKSASPQPA 10 




649 GRVSRSSSAK|[9j 


|965|1 ELPLDNIFVA 


10 




692 GIWFQVIAVj[9j 


1 3 II LLSGTYIFAV 9 




701 VDNDTGMNAE|[9j 


1 7 II TYIFAVLUC 


9 




717 GGNTRDLFAl || 9 | 


1 15j[ACWFHSGAQ 9 




745 GLHRVLVKAN 


9 


52 IPNKSLITAM 9 




771 FVNESVINAT 9 


81 TGEIFTIGAR 9 




784 ELVRKSIEAP |[9j 


90||RIDREKLCAG 9 




793| PVTPNTEIAD |[9j 


105 HCFYEVEyAl||9 




1811 VK!LVAAVAG||9| 
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Table XXXVM09P1D4 
v.1-A0203-10-mers 



Each peptide is a portion 
ofSEQlD NO: 3; each 

start position is 
specified, the length of 
peptide is 10 amino 
acids, and the end 
position for each peptide 
is the start position plus 
nine 



824| 1 wwiFrrwI lo 



831 TAWRCRQAP 9 



KNKQNSEWAfl f?' 



FVTIEEIKAD | [9] 



928 FKPDSPDLAR 9 



^1 DLARHYKSAsl fg 



^|YKSA$PQPAF| [9 



98611PLDNTFVAC119 



Table XXXV1H09P1D4 
v.1-A3-10-mers 


Eadi peptide is a portion 
ofSEQIDNO:3; each 
start position is specified, 
the length of peptide is 10 
amino adds, and the end 
position for each peptide 
is the start position plus 
nine 




743 


DLGLHR\/LVK 28 


826 


WIFITAWR 


28 


407 


RLRPVFSNQF 27 


188 


DVIETPEGDK | 


25 


|421| 


lAAYLDYESTK 25 




1 AVLLACyVFHj' 


24 


|50i 


[SLIPNKSLH 


24 


379 


1 KIALITVTDK 


24 


|817|| AVAGTlIVWl 


24 


|17^ 


|\A/FHSGAQEK 23 


|206' 


lELDREBCDTY 


23 


832 


AWRCRQAPHI 23 


200 


CaJVQKELDR 


22 


298 


RLFHimTTG 


22 


527 


KLDREKEDKY 22 


810 


1 yvkilj^va 


22 





Table XXXV1H09P1D4 
v.1-A3-10-mers 




Table XXXV1M09P1D4 
v.1-A3-10-mers 


Each peptide is a portion 
OT otu \u NO: 3; each 
start position is specified, 
the length of peptide is 10 
amino adds, and the end 

no<?ltinn for fVinh npntids 

is the start position plus 
nine 




Each peptide is a portion 
oT obu lu NU. o, eacn 
start position is spedtied, 
the lengtt) of peptide is 1 0 
amino adds, and the end 

nnslHnn for padi nentidp 

is tiie start position plus 
nine 








46 DLNLSUPNK 21 




464 PVFTQSFVTV 18 


220 KVEDGGFPQR 21 


504 LLGPDAPPEF |18 


333||GLMPARAMVL 21 




518|RT£ML3yVKK|l8 


435 mMDAGKP 21 




624 1 VIRPNISFDR |[18 


697 


QVJAVDNDTG 


21 




658 KVTINWDVN 18 


838 QAPHLKAAQK 21 




674|IlVPPSNCSYE 18 


64 llKLVYKIGDVP 20 




700 AVDNDIGMNA 18 


73 II PLiRIEEDTG 20 


769 NLFVNESVTN 18 


76 II RiEEDTCElF 20 


825 LWVIFJIAW 18 


196|(DKMPQUVQK 20 




864 MIMMKKKKKK||18 


360 IVNPVNDTW 20 


910 DLEEQIMGKY 18 


478 NNSPGIQLTK 20 


|934||Dl^fWYKSAS 18 


487IKVSAMDADSG 20 


L42j[DLLKDLNLSlJ 17 


517 CRIGMLJWK 20 


[99 IIGIPRDEHCFY 17 


523 TVWKLDREK 20 


121 RLVKIRFLIE 17 


540 


li^KDNGVPP 20 




167 |DVGINGVQNYjl7 


650 RVSRSSSAKV 


20 


270 QLHATDADiGJll7 


779|| ATLINELVRK 20 




3^|j-IIIIgELDR||l7| 


16j|CVVFHSGAQE 19 


314 jPLDREEpNH 17 


115|| IPDEIFRLVK 19 


403 EIPFRj£PVF 1 17 


163 


AVDPDVGING 19 




433 AIKLLAADAG 17 


209 


REEKDIYVMK 19 




448 QSAMLFIKVK |17 


417 LLETAAYLDY 19 




503 YllGPDAPPE 17 


534 


DKYLFIiLAK 19 


521 MLIVVKKLDR|17 


590 


GUTV32PDY 19 


1 539 IjlLAKDNGVP 17 


617 TIDSC3IGVIR 19 




546 |G\^PL3SN\nr 17 


|623 1 GVIRPNISFD |ll9 




|582 |NLERHGTyGL||l7 


673 


FiyPPSNCSY 19 




609 ILDENDDFTI |17 


715 IVGGNIRDLF 19 




635 IKQESYIEYVK 17 


734 TLMEKCDVTD 19 




[642 YVKAEDGGRV 17 


65 LVYKTGDVPL 18 




693] TVWQy[AVD|l7 


218 KVKVEDGGFP 18 




694 WQVIAVDN 17 


301 HLNATIGLIT 18 




|750 LVKANDLGQP 17 


326 LVLASDGGl-M 18 




765 WIVNLFVNE 1 17 


327 VLASDGGLMP 18 




OOlJlVSSPT^YVK 17 


[434 [IKLLMDAGK [l8 


\ - 


8141 LVAAVAGTIT 17 
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Table XXXVII-109P1D4 
v.1-A3-10-mers 


Each peptide is a portion 
ofSEQI0NO:3;eadi 
start position Is specified, 
the length of peptide is 10 
amino acids, and the end 
position for each peptide 
is the start position plus 
nine 




870 


KKKKH5<HSPK 17 


94911 QIQPEIPLNS Ill7 


37 1 


LNVLIGDLLKD 16 


90 1 

-I 


^RIDREfaCAG 16 


95 1 


jaCAGlPRDE 16 


111 1 
1 


EVAILPDEIF 16 


113l 


AILPDEIFRL 1 16 


234 


IL-QVSyiDTN 16 


241 


DTNDNHPVFK 


16 


291 1 
1 — _ — I 


LVSNIAgRLF 16 


340 


MVLVNVIDVN 


16 


363 


fVNDTWLSE 16 


375 


PLNTKIAUT 16 


381 1 


AIJTVIDKDA 16 


418 1 


FLLETAAYLD 16 


423 1 


YLDYESIKEY 16 


436 


LLAADAGKPP 16 


455 


KVKDENDNAP |l6 


484 


QLIKVSAMDA 16 


526 1 


KKLDREKEDK 


16 


665 1 


DYNDNKPVFI 16 


685 1 


VLPSTNPGTV 16 


712 


RYSIVGGNTR 16 


722 1 


DLFAIDQETG 16 


748 [ 


RVLVKANDLG||16| 


764 


SWI\^FyN |16 


785 


LVRKSIgAPV 16 


812 II 


KILVAAVAGT 16 


833 [ 


\/VgCRQAPHL 


N 


902 1 


RVTLDLPIDL 


909 11 IDLEEgCMGK 16 


990 


SVSDCGYPVT 


16| 


|38 II 


VLIGDLLKDL 


15 


|43 II 


LLKDlllLSL! 15 


|55 II 


KSLTTAMQFK 15 


118 


EIFRLVKIRF 





Table XXXViH09P1D4 
v.1-A3-10-mers 




1 Table XXXVII-109P1D4 
L v.1-A3-10-mers 


Each D6nfidf^ a nnrtiAn 

ofSEQ ID NO: 3; each 
start position is specified, 
the length of peptide is 10 
amino adds and the end 
position for each peptide 
is the start position plus 

ninp 




Eadi peptide is a portion 
ofSEQiDNO:3;each 
start position is specified, 
the length of peptide ts 10 
amino adds, and the end 
position for each peptide 
is ttie start position plus 
1 nine 






r=== 
1 


14R 1 IPFN<sAIM<^l^ it^ 




[127 FUEDINDNA 14 


1 'ifi c;|fYn PA AVn 1 R 
1 ou OrVL 1 Lr/V\VU i 0 




1 142 II TVINISIPEN ||14| 
|153 II AINSKYTIPA ||14| 


257 II 5;!PPMAP\/r;T 1*; 




267 SVTOI HATHA 1 1 




cKQTYVmKVK |14 


l^fOjl AU|0{ilNAf\ln 1 JO 




233 AILQVSVTDT 1 14 






255 EVSIPENAPV 14 


324 KLLVLASDGG||15 




263 PVGTSyiQLH|l4 


341 VLVNVTOVND 15 


354 SIDIRYIVNP 14 


344 NWDYNDNVP [15 


384 TVIDKDADHN 14 


347 DVNDNVPSID 15 


395 


RyrCFTDHEl ||14 


356 DISYiyMPVNjjlS 




491 MDADSGPNAK 14 


369 


VLSENIPLNT |[l5 


500 KINYLLGPDA 1 14 


370 LSENIPLNTK 15 


549 PLISNVIVFVlM 


457 KDENDNAPVF |15 




568 


PVFTHNEYNF 14 


514 


SLDCRIGMLT 15 


604 AVTLSILDEN 14 


559 SllDQNDNSP |[15 


649 


GRVSRSSSAK 


14 


626 RPNISFDREK 15 


710 EVBYSIVGGN 14 


644 |KAED6SBVSR|15 




725 


AIDQEIGNIT |l4 


671 PVFIVPPSNG 15 




745 GLHRVU/KAN |l4 


684 LVLPSINPGT|15 


780 TLINELVRKS 14 


761 SLFSVyiVNL 15 


784 ELVRKSIEAP [l4 


767 1 lyiiLFyNESV ||15 




793 PVIPNIEIAD ||14 


859 PENRQMMMK 15 


799 EIADVSSPTS 14 


862 RQMIMMKKKKl 15] 




823 TWVVIFITA 14 


863 QMiMMMKKKK 15 


834 VRCRQAPHLK 14 


950 IQPETPLNSK 15 


860 ENRQM1MMKK||14 


961 HIIQELPLDN ||15 


879 1 KNLLLNFVTI 


14 


965 ELPLDNIFVA 15 


880 NLLLNFVTIE 


14 


1004 PVSVHIRPVG 15 




883 


LNFVTEETK 


14 


|1011||PVGIQVSNTT|16 




895 DVDSDGNRVT 14 


1 12 ||VUACWFHS||14 




904 TLDLPIDLEE 14 


1 36 ll ENyilGDU-K |14 


906 DLPIDLEEQT 14 


1 51 ll LIPNKSLTTA 14| 




967 PLDNTEVACD 


14 


58 IIHAMQEKLVY 14 




971 TFVACDSISK 14 


59 TAMQFKLVYK 14 




972 FVACDSISKC 14 


124] KIRFLJEDIN |14| 




977 SISKC^SSS 14 
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Table XXXV1I-109P1D4 
v.1-A3-10-mers 



Ead) peptide is a portion 
ofSEQ IDNa 3; each 
start position is spedHed, 
the length of peptide is 10 
amino adds, and the end 
position lor each peptide 
is the start position plus 
nine 



997l|PVTrFEVPVSl[l4| 



Table XXXVIII-109P1D4 
v.1-A26-10-mers 



Each peptide is a portion 
ofSEQ ID NO: 3; each 
start position is spedfied, 
ttie lengtii of peptide is 10 
amino acids, and tiie end 
position for each peptide 
is the start position plus 
nine 



167 DVGINGVQNY 32 



319]! ETPNHKLLVn iiT 



111 EVAILPDEIF 28 



118 EIFRLVKIRF 27 



704 DTGMNAEVRY 26 



188 DVIETPEGDK 25 



710 EVRYSIVGGN 25 



109 EVEVAILPDE 24 



350 DNVPSIDIRY 24 



367 TWLSENIPL 24 



740 DVTDLGLHRV 24 



820l| GTITWWIF | |24 



277 DIGENAKIHF 23 



428 STKEYAIKLL 23 



890]|ETKADDV DSD||23 



71 DVPLIRIEED 22 



130 EDINDNAPLF 22 



403 EIPFRLRPVF 22 



568l|P\^NEYNF| [22 



729 ETGNITU^EK 22 



910 DLEEQTMGKY 22 



206 ELDREEKDTY 21 



427]| ESTKEYAii^ liT 



601 DNSAVTLSIL 21 



Table XXXVI1M09P1D4 
v.1-A26-10-mers 




Table XXXVIIM09P1D4 
v.1-A26-10-mers 


Eadi peptide is a portion 

of SFO in NO* psrh 

start position is spedfied, 
the length ofpeptide is 10 
amino adds, and the end 
position for each peptide 
is tile start position plus 
nine 




Each peptide Is a portion 

start position is spedfied, 
the length ofpeptide is 10 
amino adds, and the end 
position for each peptide 
is the start position plus 
nine 








58 TTAMQFKLVY 


20 




761 SLFSWIVNL 18 


191 ETPEGDKMPQ 20 




833 WRCRQAPHl1i8 


213 DTYVMKVKVE 


20 




953|[E|PU4SKHHljl8 


255 II EVSIPENAPV 


20 




33 |[EMPENVUGD 17 


347 DVNDNVPSID 


20 




113JI AILPDEIFRL 17 


366 1 DTWLSENIP 


20 




178 LIKSQNIFGL 17 


494 [DSGPNAKINY 


20 




241 DTNDNHPVFK 17 


555 TVFVSllDQN 


20 




262 APVGTS\n-QL|l7 


673 1 FIVPPSNCSY 


20 




293 SNIARRLFHLj 17 


737 EKCDVTDLGL 


20 




363 PVNDTWLSE|[17 


776 VTNATLINEL 


20 




554 VTVFVSIIDQ 17 


902 RVTLDLPIDL 


20 




632 DREKQESYTF||17 


999 HFEVPVSVH 


20 




714 SIVGGNTRDL 17 


1002 EVPVSVHTRP 


20 




775 SVTNATLINE 1 17 


142 TVlNISiPEN 


19 




809 DYVKILVAAV 17 


251 ETEIEVSIPE 


19 




823JI TWVVIFITA 17 


316 DREETPNHKL 


19 




16j|CWFHSGAQE|[l6 


623 LGVIRPNISFD 


19 




32 ||EEMPENVLIG||16 


665 DVNDNKPVFI 


19 




37 II NVLIGDLLKDjjie 


693 TWFQVIAVD 


19 




38 II VLIGDLLKDL 16 


764 SWIVNLFVN' 


|19 




iitJLdeifrlvkir 1(16 


802||DVSSPTSDYV||19 




172J[GVQNYEUKS||16 


824 1 WWIFITAV 


19 




210 EEKDTYVMKV 16 


895|DVDSDGNRVT 19 




309 ITIKEPLDRE 16 


987 DPYSVSDCGY 


19 




399 FTDHEIPFRL 1 16 


42 DllKDLNLSL 


18 




410 PVFSNQFLLE 1 16 


65 IIlvyktgdvpl 


18 




522 LTWKKLDRE 16 


80 DTGEIFHGA 


18 




529 DREKEDKYLF 16 


83 EIFTTGARID 


18 




531 EKEDKYLfTl J 16 


291 LVSNIARRLF 


18 




612 ENDDFTIDSQ 16 


419 ETAAYLDYES 


18 




662 NWDVNDNKP 16 


461 IDNAPVFTQSF 


18 




741 VTDLGLHRVL 16 


574 EYNFYVPENL 


18 




750 LVKANDLGQP]16 


598 1 DYGDNSAVTL 18 




799 EIADVSSPTS 16 


692 GTWFQVIAV 


18 




801 ADVSSPTSDY 16 


715jjlVGGNTRDLP 


18 




822 II rrwwiFrr jli6 
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Table XXXVIII-109P1D4 
v.1-A26-10-niers 



Each peptide is a portion 
ofSEQID NO: 3; each 
start position is specified, 
the length of peptide Is 10 
amino acids, and the end 
position for each peptide 
is the start position plus 
nine 



972|| FVACDSISKC | [l6 



1006 SVHTRPVGIQ 16 



Table XXXIX-109P1D4 
v,1-B0702-10-mers 



Each peptide Is a portion 
OfSEQID NO: 3; each 
start position is specified, 
the length of peptide is 10 
amino acids, and tiie end 
position for each peptide 
is the start position plus 
nine 



262 APVGTSVTQL 26 



192 TPEGDKMPa 23 



226 FPQRSSTAIL 22 



443 KPPLNQSAI\/1L 22 



506 GPDAPPEFSL 22 



52 IPNKSLHAM 21 



409 RPVFSNQFLL 21 



496 GPNAKINYLL 21 



iosll SPTSDYVKILllgT} 



34II MPENVLIGPri lio 



Tisll f^PQLIVQ"KEL] [2Q 



675 VPPSNCSYEL 20 



686 LPSTNPGTW 20 



^1 OPDSLFSWill^ 



1010 RPVGIQVSNT 20 



352 VPSIDIRYIV 19 



463 APVFTQSFVT 19 



548 PPLTSNVTVF 19 



583 U^RHGTVGLI 19 



690 NPGTWFQVI 19 



792 APVTPNTEIA 19 



996 YPVnFEVPV 19 



320 TPNHKLLVLA 18 



m\] iplntkialTIITsI 



Table XXXIX-109P1D4 
v.1-B0702-10-mers 


waoti ^c^uuc lb ci puiuon 
ofSEQ ID NO: 3; each 
start position is specified, 
the length of peptide is 10 
amino acids, and the end 
position for each peptide 
is the start position plus 
nine 




547 1 


VPPI T^^MVTV 

V 1 r L. 1 V 1 V 


lu 


596 1 




IP 

lu 


676 1 


PPSNCSVPI V 




856 


TpMpcMRnMI 
1 niirdNrxWivii 


lO 


945 


OPAFOIOPFT 


1fl 

lO 


i \Alsj 


vr VO vn 1 r\r V 


10 


139 


FPATVIWKI 


17 


579 1 


VPPNI PRHOT 

vr CINI-r rWiO 1 


17 


877 1 




17 


72 1 


VPL IRIFFDT 


Ifi 


444I 


PplMQSAML F 


Ifi 


510 


ppefsldcrt 


16 


858 


NPENRQMIMM 


|16 


907 


LPIDLEEOTM 


16 


954 


TPLNSKHHIl 
1 ■ ^1 \i II III 


16 


115 


LPDEIFRLVK 


15 


136 


APLFPATVIW 


15 


335 


MPARAMVLVN 


1*5 


532 


KEDKYLFTIL 


15 


817 




15 


8961 


VDSDGNRVTL 


15 


4 1 


LSGTYIFAVL 


14 


40 1 


IGDLLKDLNL 


14 


65 1, 


LVYKTGDVPL 


14 


119 


IFRLVKIRFL 


14 


129 


lEDINDNAPL 


14 


319 


JTPNHKLLVL 


14 


361 


VNPVNDTWL 


14 


404 


IPFRURPVFS 


14 


898 


SDGNRVTLDL 


14 


947 


AFQIQPETPL 


14 


959 


KHHIIQELPL 


14 


966 |i 


[LPLDNTFVAC 


14 


42 |l 


DLLKDU^LSL 


13 


100 II 


iPRDEHCFYE 


|13 


113 1 


AIU^DEIFRL 


13) 



Table XXXIX-109P1D4 
v,1-B0702-10-mers 


Eadi peptide is a portion 
ofSEQ ID NO: 3; each 
start position is specified, 
the length of peptide Is 10 
amino adds, and the end 
position for each peptide 
is tile start position plus 
nine 




160 


LPAAVDPDVG 


13 


282 


AKIHFSFSNL 


13 


313 


EPLDREETPN 


13 


333 


GLMPARAMVL 13 


362 


NPVNDTWLS 


13 


437 |IJ\ADAGKPPL |13 


480 


SPGIQLTKVS 


13 


541 


UVKDNGVPPL 


13 


582 


NLPRHGTVGL 13 


598 


DYGDNSAVTL 


13 


601 


DNSAVTLSIL ll3 


677 


^NCSYELVL 


13 


714 


SIVGGNTRDL 


13 


735 


LMEKCDVTDL 


13 


737 


EKCDVTDLGL 


13 


753 1 


ANDLGQPDSL 


13 


833 


WRCRQAPHL 13 


874 


KKHSPKNLLL 


13| 


929 


KPDSPDIj'^RHIISI 



Table 
XL- 
109P1D4 
V.1-B08- 
10-mers 



No 

Results 
Found. 



Table 
XU- 
109P1D4 

V.I- 

B1510- 
10-mers 



No 
Results 
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Found. 



Table 
XUI- 
109P1D4 

V.1- 

B2705- 
10-mefs 



No 
Results 
Found. 



Table 
XLIH- 
109P1D4 

V.1- 

B2709- 
10-mers 



No 
Results 
Found 



Table XLIV.109P1D4 
v.1-B4402-10-mers 


Each peptide Is a portion 
ofSEQIDNa3;each 
start position is specified, 
the length of peptide is 10 
amino acids, and the end 
positon for each peptide 
Is the start position plus 
nine 




317 


REETPNHKLL 


24 


476 


PENNSPGIQL 


23 


532 


KEDKYLFTIL 


23 


912 


EEQTMGKYNW 23 


176 


YELIKSQNIF 


22 


773 


1 NESVTNATLl |l 


22 


35 


1 PENNA-IGDLLj 


21 


82 


GEIFHGARI 


21 


129 


lEDINDNAPL 


21 


|l49 


PENSAINSKY 


21 


|193 


II PEGOKMPQU ||21 


|31 


II REEMPENVLI 


20 


1 98 


|[AG1PRDEHCF 


20 


113 


AILPDEIFRL 


20 


279 


1 GENAKIHFSF 


20 


1371| SENIPLNTKI ||20l 



Table XLiV-109P1D4 1 
v.1-B4402-10-mers J 




Table XLIV-109P1D4 
v.1-B4402-10-mers 


Each peptide Is a portion 1 
of SEQ ID NO: 3; each 
start position is specified, 
the length of peptide is 10 
dinino aoos, ana ine enu 
portion for each peptide 
is ^e start posiflon plus 
nine 




Each pepb'de is a portion 
of SEQ ID NO: 3; each 
start position is specified, 
the length of peptide Is 10 

aminn qHHc anH Hia onri 

CUIIUIU aulUOf CUIU UlvS citu 

position for each peptide 
Is the start position plus 
nine 








833 REKQESYTFYj20 




206 ELDREEKDTY |15 


110 pVEVAlLPDEl 19 




210||EEKDTYVMKV 15 


32 EEMPENVUGJ|18 




291 LVSNIARRLF 15 


78 EEDTGEIFTT 18 




293 1 SNIARRLFHL |15 


130 EDINDNyipLF 18 




390 ADHNGRVTCF 15 


402 HEiPFRLRPV 18 




403 EIPFRLRPVF |15 


709 AEVRYSIVGG 18 




407j|RLHPVFSNQF 15 


38 rVLIGDLLKDL ||l7 


427 ESTKEYAIKL 15 


282JI AKIHFSFSNL 17 


430 KEYAIKLLAA |15 


318 EETPNHKLLV 17 




582 NIPRHGTVGL 15 


319 ETPNHKLLVLJ 17 


896 VDSDGNRVTL |15 


414 [NQFLl-ETAAY 0 




941 SASPQPAFQl 


15 


428 STKEYAIKU 17 


952ji PETPLNSKHH [15 


495JI SGPNAKINYL 17] 


5 11 SGTYlFAVa 14 


761 SLFSWIVNL jl7 




19 llFHSGAQEKNY 14 


117 II DEIFRLVKIR ||1I6 


34JI MPENVLIGDL 14 


118 EIFRLVKIRF 16 




108 II YEVEVAILPD |14 


252 TEiEVSIPEN 16 




312 KEPLDREETP 14 


262 APVGTSVTQL 16 




350 DNVPSIDIRY 14 


333 GLMPARAMVL 16 




351 NVPSIDIRYI 14 


373 NIPLNTKIAL 16 


361 VNPVNDTWL [14 


519 1 TGMLTVVKKL 16 




374JI IPLNTKIALI [14 


645] AEDGGRVSRS 16 




397 TCFTDHEIPF 14 


753 1 ANDLGQPDSL 16 




423 YLDYESTKEY 14 


790 TEAPVTPNTE 16 




444 PPLNQSAMLF 1 14 


820 GTITWWIF 16 


457 KDENDNAPVF 


14 


930] PDSPDLARHY 16 


461 DNAPVRQSF 14 


100l|| FEVPVSVHTR 16 


494 DSGPNAKINY 14 


24 11 QEKNYTIREEJ[15 


504 LLGPDAPPEF 14 


48 NLSUPNKSL |jl5 




511 PEFSLDGRTG 14 


tZA 11 MI/CM TTA\Ar\C IMc 

54 II NKSLf lAMUr (|la 




527 KLDREKEDKY 14 


119 IFRLVKIRFL |15 


548 PPLTSNVTVF 14 


123 VKIRFLIEDI 15 




590 II GUTVTDPDY 14 


137 PLFPATVINI [15 




598 DYGDNSAVTL 14 


190j lETPEGDKMP |15 




607 [ LSILDENDDF ] 14 


205||KELDREEKDT 15 


616 1 FTIDSQTGVI 14 
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1 Table XUV-109P1O4 
L v.1-B4402-10-mers 


1 Each peptide is a portion 
of SEQ ID NO: 3; each 
start position Is specified, 
the length of peptide is 10 
amino adds, and the end 
position for each peptide 
Is the start position plus 

1 nine 


1 


|687| 


1 PSTNPGTWF Il4| 


|714| 


SiVGGNTRDL ^ 


|737 


EKCDVrOLGLiy 


|741 


VTDLGLHRVL ||14 


|754 


NDLGQPDSLF 14 


|762| 


LFSWIVNLF 14 


|776 


VTNATUNEL 14| 


|801 


ADVSSPTSDY 14| 


|805 


SPTSDYVKIL 14 


|819 


AGTITWWI 14 


|845 AQKNKQNSEW 14| 


|859 


PENRQMIMMK 14 


|872 


KKKKHSPKNL 14 


|879 


KNLLLNFVTI 14 


|898 SDGNRVTLDL 14 


|967 


NSKHHIIQa [14 


|964 


QELPLDNTFV 14 


|992 


SDCGYPVTTF 14 


|l012| 


IVGIQVSNTTF 14 


1 1 1 


1 MDLLS6TYIF JlS] 


|4| 


1 LSGTYIFAVL |13| 


1 10 


FAVLU!*CWF 13 


1 40 


IGDLLKDLNL 13 


1 ^6 i 


SLTTAMQFKL 13 


|87| 


|TGARIDREKL|13| 


|105| 


1 HCFYEVEVAjJ 13 


1135 1 


i NAPLFPATVI 13 


|l78| 


1 LIKSQNIFGL 13 


|l98 


MPQUVQKEL 13 


|221 


VEDGGFPQRS 13 


|254 


lEVSIPENAP ||13 


|290 


NLVSNIARRL 13 


|415 


QFLLETAAYL 13 


|443| 


IKPPLNQSAML 13 


|458| 


IDENDNAPVFT 13 


|513||FSLOCRTGML 13| 



Table XUV-109P1D4 
v.1-B4402-10^ners 


uami pupUUt; la d pUiUUII 

of SEQ ID Na 3; each 
start position is specified, 
the length of peptide is 10 
amino acids, and the end 
position for each peptide 

is the start position plus 
nine 




531 


EKEDKYLFTI 


13 


566 


NSPVFTHNEY 


13 


568 


PVRHNEYNF 


13 


573 


NEYNFYVPEN 


13 


574 


EYNFYVPENL 


13 


611 


DENDDFTIDS 


13 


630 


SFDREKQESY 


13 


636 


QESYTFYVKA 


13 


673 


[FIVPPSNCSY 


13 


715 


IVGGNTRDLF 


13 


724 1 


FAIDQETGNI 


13 


728 


1 QETGNITLIVIE 


13 


747 


|HRVLVKANDL|13| 


798 


TEIADVSSPT 


13 


804 


SSPTSDYVKI 


13 


873 


KKKHSPKNLL|13 


874 


KKHSPKNLLL 1 13 


876 


HSPKNLLLNF 


13 


889 


EETKADDVOS 


13 


902 


RVTLDLPIDL 


13 


939] 


YKSASPQPAF 


13 


947 1 


1 AFQIQPETPL ||13 


953 1 


ETPLNSKHHl 


13 


963 1 


1 IQELPLDNTF 


13 


30 


IREEMPENVL 


12 


42 II DLLKDLNLSL |jl2j 


58 


TTAMQFKLVY 


12 


68 


1 KTGDVPURI 


12 


75 1 


1 IRIEEDTGEI 


12 


77 1 


jjEEDTGEIFT 


12 


93 


[REKLCAGIPR 


12 


99 1 


Lgiprdehcfy 


12 


111 


Ljvailpdeif 


12 


145 


[ NISIPENSAl 


12 


151 


Lnsainskytl 


12 


192 


Itpegdkmpql 





1 Table XLIV-109P1D4 
1 v.1-B4402-10-mers 


1 cdul pepuae is a ponion 
ofSEQIDNO:3;each 
start position is specified, 
the length of peptide is 10 
amino acids, and the end 
position for each peptide 
is the start position plus 

1 nine 




1 226 


r 1 \jcr\ow 1 r\iu 




1 ?dO 


TPiTNnMHPVF 
1 \J 1 INUINrlr Vi 


19 


1 250 




19 


1 9QQ 


1 1 PHI MATTf5l 


19 


1 '^nn 

1 OUtr 


1 FHI WATTni 1 


19 


1 '^09 


1 MATTf^l ITI 


19 
111 


1 31fi 


1 nRFFTPNIHK! 


19 


1 ^^97 

1 OUf 


1 TWl fsFMIPi 

1 I VVL.OCi^lrl. 


19 


1 

1 yJxJxJ 


FTnHPIPFR! 


19 


1 417 


1 1 FTAAYI nv 


19 


l42B 


1 YPC^TKFYAIK 
I I CO 1 rvc I r\ii\ 


19 


1 528 


ldrekedkyl 




|541 


LAKDNGVPPL 


12 


|561 


IDQNDNSPVF 


12 


|580 


PENLPRHGTV 


12 


|601 


DNSAVTLSIL 


12 


|652| 


1 SRSSSAKVTI 


12 


|664 


VDVNDNKPVF 


12 


|677 


PSNCSYELVL 


12 


|690 


NPGTWFQVI 


(12 


|717l 


GGNTRDLFAi 


12 


|726| 


IDQETGNITL 


12 


|736| 


MEKCDVTDLG 


12 


|783 


NELVRKSTEA 


12 


|856 


1 TPNPENRQMI 


12 


|868 


lEETKADDVD 


12 


|911 


LEEQTMGKYN 


12 


|919 


YNWVnPTTF 


12 


|926 


TTFKPDSPDL 


12 


|959| 


KHHIIQELPL 


12 


|980| 


KCSSSSSDPY 


12 




wo 2004/098515 



10-mers| 



No I 
Results 
Found I 



Table XLVI-109P1D4V.1-DRB1 
0101-15-mers 


Ead) peptide is a portion of SEQ 
ID NO: 3; ea* start position is 
specified, the length of peptide is 
15 amino adds, and ^e end 
position for each peptide is the 
start position plus fourteen 




808JI 


SDYVKlLVAAVAGTi 


36 


7 1! 


TYIFAVLLACWFHS 


34 


265 11 


GTSWQLHATDADIG 


34 


482 


GIQLTKVSAMDADSG 


33 


498 


NAKINYLLGPDAPPE 


33 


285 


HFSFSNLVSNiARRL 


32 


173 


VQNYELIKSQNiFGL 


31 


405 1 


PrRLRPVFbNUFLLE 


on 

30 


117 1 


DElFRLVKIRrUED 


2o 


155) 


N5KY1 LPAAVUrU Vb 


Zo 


297 


DOI CUI MATT/^1 ITl 

RnLrHLNA 1 1 oU 1 1 


OQ 


/10 




ZD 


797 


NTbiAD VSor 1 oUY V 


00 

Zo 


882 


LLNFVTIEETKADDV 


£.0 


945 


QPAFQIQPETPLNSK 


28 


109 


EVEVAILPDEIFRLV 


27 


413 


SNQFLLETAAYLDYE 


27 


807 1 


TSDYVKILVAAVAGT | 


27 


90 


RIDREKLCAGIPRDE 


26 


105 


HCFYEVEVAILPDEI 


26 


141 


ATVINISIPENSAIN 


26 


|l87 


LDVIETPEGOl^PQL 


26 


288 


FSNLVSNIARRLFHL 


26 


430 


KEYAIKLLAADAGKP 


26 


431 


EYAIKLLAADAGKPP 


26 


538 


FniJU<DNGVPPLTS 


26 


572 


HNEYNFYVPENLPRH 


26 


596 


DPDYGDNSAVTLSIL 


26 


738 1 


[KCDVTDLGliiRVLVK 


26 


823 


mWlFITAWRCR 


26 


831 


ITAWRCRQAPHLKAA 


26 


1 33 1 EMPENVLIGDLLKDL 


25 
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\ auie ALVi -1 uy r 1 U4V. i -uito i i 
0101- 15-mers J 




Tahlo Yl \/l inQDin>l\i i HDDi 
1 oDie ALV! -lUyrlU4V.l-UKDl 

0101- 15-mers 


Each peptide is a portion of SEQ ] 
ID NO: 3; eadi start position is 
specified, the length of peptide is 
15 j^minn ai^ri^ and fhp find J 

Iw CUI 111 lU OwllJ9| OIIU UIG dlU 1 

position for eadi peptide is the 
start position plus fourteen 


Each peptide is a portion of SEQ 
ID NO: 3; each start position is 
specified. Oie length of peptide is 
1 5 amtnn flf:td^ dnd thp end 
position for eadi peptide is ttie 
start position plus fourteen 






41 II GDLU<DLNLSUPNK 25 


712 RYSIVGGNTRDU=AI 24 


62 Jj QFKLVYKTGDmiR 25 


745 GLHRVLVKANDLGQPl|24 


104 EHCFYEVEVAILPDE |25 


76011 DSLFSWIVNLFVNE J 24 


176 L^ELIKSQNIFGIDVI |25 


822 ITVWVIFITAWRC |24 


216 jjVMKVKVEDGGFPQRSl 25 


885 FVTIEETKADDVDSD |24 


223 DGGFPQRSSTAILQVl|25 




900 GNRVTLDLPIDLEEQ 24 


296 1 ARRLPHLNAHGUT J|25 




919j|YNWVTTPTTFKPDSP |24 


325JI LLVLASDGGLMPARAj|25 




975 II CDSISKCSSSSSDPY 1 24 


337 1 ARAMVLVNVTDVNDNl 25 


3 J1_LLSGTYIFA\/LIJ\CV 23 


433 AlKliAADAGKPPLN 25 


45 Jl KDLNLSLIPNKSLTT 23 


434j IKLLAADAGKPPLNQ J 25 




78 Jj EEDTGEIFTTGARID 23 


580 PENLPRHGTVGLITV 25 




129jLlED!NDNAPLPPATV 23 


613 NDDFTIDSQTGVIRP 25 


151 II NSAINSKYTU^AAVD 1 23 


640 TFYVKAEDGGRVSRSj 25 




167 DVGINGVQNYEUKS J 23 


730 TGNITLMEKCDVTDL 1 25 


281 NAKIHFSFSNLVSNI |23 


764 SWiVNLFVNESVTN |25 


289 SNLVSNIARRLFHLN j 23 


811 mVAAVAGTITW |25 




342 LVNVTDVNDNVPSID 23 


925 PTTFKPDSPDLARHY 1 25 




349 II NDNVPSIDIRYIVNP 23 


936 II ARHYKSASPCtf'AFQlJ 25 




370 LSENIPLNTKIAUT 23 


27 II NYTIREEMPENVLIG 24 




379j KIALITVTDKDADHN 23 


1 46 11 DU^LSUPNKSLTTA 1 24 




531 EKEDKYLFTILAKDN 23 


1 74 II URIEEDTGEIFnG |24 




534 1 DKYUTILAKDNGVP |23 


[116 11 PDEIFRLVKIRFLIE 24 




547 VPPLTSNVTVFVSII ||23 


145j NiSIPENSAINSKYT 24 




630 SFDREKQESYTFYVK 23 


322 NHKIXVLASDGGLMP 24 




648 GGRVSRSSSAKVTIN 23 


324 KLLVLASDGGU^PAR 24 


663 1 WDVNDNKPVFIVPP 23 


329 1 ASDGGLMPARAMVLVl 24 


669 NKPVFIVPPSNGSYEJ23 


331 DGGLMPARAMVLVNV 24 


679 II NCSYELVLPSTNPGT 23 


358 RYIVNPVNDTWLSE 1 24 




680 CSYELVLPSTNPGTV|23 


472 TVSIPENNSPGIQLT 24 




782 INELVRKSTEAPVTP 23 


478j NNSPGIQLTKVSAMD 1 24 




812 1 KILVMVAGTITVW 23 


488] VSAMDADSGPNAKIN 24 




819 AGTTTWWFITAV |23 


499 AKINYLLGPDAPPEF 1 24 




821 TITVWVIFITAWR JjM 


586 HGTVGLITVTDPDYG 24 




824 1 WWIFITAWRCRQ 1 23 


660 TINWDVNDNKPVFI J 24 




844 AAQKNKQNSEWATPN 23 


670 II KPVFIVPPSNCSYEL |l24 




916j|KteKYNWVnPnFKP 23 


698 iVIAVDNDTGMNAEVR||24 




|963 IQELPLDNTFVACOS |23 
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Table XLVI -109P1D4v.1^RB1 
0101- 15-mers 


Each peptide is a portion of SEQ 
ID NO: 3; each start position is 
specified, the length of peptide is 
15 amino acids, and the end 
position for each peptide Is the 
start position plus fourteen 




6 1 


1 GTYIFAVLLACWFH 


22 


126 1 


1 RFUEDINDNAPLFP 


22 


132 


INDNAPLFPATVINI 


22 


178 


LIKSQNIFGLDVIET 


22 


251 


ETEIEVSIPENAPVG 


22 


328 


LASDGGLMPARAMVL 22 


402| 


1 HEIPFRLRPVFSNQF ||22 


442 


GKPPLNQSAiVILFiKV 


22 


462 


NAPVFTQSFVTVSIP |^ 


485 


LTKVSAIVIDADSGPNA 22 


502 


NYLLGPDAPPEFSLD 


22 


510 


PPEFSLDCRTGMLTV 


22 


535 


KYUTILAKDNGVPP 


22 


544 


DNGVPPLTSNV7VFV 


22 


557 


FVSIiDQNDNSPVFT 


22 


615 1 


DFTIDSQTGVIRPNI 


|22 


683 


ELVLPSTNPGTWFQ 


22 


6921 


GTWFQVIAVDNDTG 


22 


753 


ANDL6QPDSLFSW1 


22 


756 


LGQPDSLFSWIVNL 


22 


759 


PDSLFSWIVNLFVNj 


22 


800 


lADVSSPTSDYVKIL 


22 


815 


VAAVAGTITVWVIF 


22 


939 


YKSASPQPAFQIQPEj 


22 


947 


AFQIQPETPLNSKHH 


22 


1001 


FEVPVSVHTRPVGIQ 


22 


60 1 


AIVIQFKLVYKTGDVPL 


21 


108 1 


YEVEVAILPDEIFRL 


21 


184 1 


^ IFGLDVIETPEGDKM 


21 


363 1 


L PVNDTWLSENiPUM 


21 


541 


LAKDNGVPPLTSNVT 


21 


722 1 


DLFAIDQETGNITLM 


21 


143 1 


VINISIPENSAINSK 


20 


215||YVMKVKVEDGGFPQR 20 


222 |l 


EDGGFPQRSSTAILQ 


20 


246 


lHPVFKETEIEVSIPE 


20 


253 


EIEVSIPENAPVGTS 





Table XLVI -1G9P1D4v.1-DRB1 
0101- ISHners 


Each peptide is a portion of SEQ 
ID NO: 3; each start position is 
spedlied, (he length of peptide is 
15 amino adds, and the end 
position for eadi peptide is the 
start position plus fourteen 




|323| 


jHiqiVLASDGGLMPA 


|20| 


346 


TDVNDNVPSIDIRYI 


||20 


425 


DYESTKEYAIKIXAA 


20 


459 


lENDNAPVFTQSFVTV 


20 


463 


1 APVFTQSFVTVSIPE 


20 


470 


1 FVTVSIPENNSPGiQ 


20 


522 


ILTWKKLDREKEDKY 


20 


619 1 


DSQTGVIRPNISFDR 


20 


768 1 


VNLFVNESVTNATLI 


20 


783 1 


1 NELVRKSTEAPVTPN 


20 


883 


LNFVTIEETKADDVD 


20 


944" 


PQPAFQIQPETPLNS 


|20l 


992 


SDCGYPVTTFEVPVS 


20 


63 1 


1 FKLVYKTGDVPLIRI 


19 


64 1 


1 KLVYKTGDVPLIRIE 


19 


122 1 


1 LVKIRFLIEDINDNA 


19 


182 


QNIFGLDVIETPEGO 


19 


306 1 


1 TGLITIKEPLDREET 


19 


352 


VPSIDIRYIVNPVND 


19 


365 


NDTWLSENIPLhJTK 


19 


420 1 


TAAYLDYESTKEYAI 


19 


500 1 


KINYLLGPDAPPEFS 


19 


604 


AVTLSILOENDDFTI 


19 


696 


FQVIAVDNDTGMNAE 


19 


733 1 


ITLMEKCDVTDLGUI 


19 


|8| 


YIFAVIIACWFHSG 


|18 


|14| 


LACWFHSGACEKNY |18 


|40| 


IGDLLKDLNLSLIPN 


18 


|50| 


SLIPNKSLTTAMQFK 


18 


1 54 II NKSLnAMQFKLVYK 


18 


|8l| 


TGEIFTTGARIDREK 


18 


1 133 11 NDNAPLFPATVINIS 


18 


136 


APLFPATVINISIPE 


18 


170 


INGVQNYELIKSQNI 


18 


245 


NHPVFKETEIEVSIP 


18 


257 


SiPENAPVGTSVTQL 


18 


293i 


SNIARRLFHUslATTG 18| 



Table XLVI -109P1D4v.1-DRB1 
0101- 15-mers 


Each peptide is a portion of SEQ 
ID NO: 3; each start position is 
specified, the length of peptide is 
15 amino adds, and the end 
po^on for each peptide is the 
start position plus fourteen 




319 


1 ETPNHKLLVUSDGG 18 


41111 VFSNCFULETAAYLD 18 


423 


YU)YESTKEYAIKLL ||18 


450 


AMLFIKVKDENDNAP 18 


641 


FYVKAEDGGRVSRSS 18 




1 GGNTRDtJAiDQETG 18 


750 


LVKANDLGQPDSLFShS 


[762 


1 LFSWIVNLFVNESV ||18 


\7S5 


1 WIWLFVNESVTNA 18 


[778 


1 NATLINELVRKSTEA 18 


779 


ATLINELVRKSTEAP lITsI 


870 


KKKKKKHSPKNUIN \^ 


918 


KYNWVTTPTTFKPDS 18 


986 


SDPYSVSDCGYPVn 18 


993 


DCGYPVTTFEVPVSVl|l8 


995 GYPVHFEVPVSVHT |18 



Table XLVII -109P1D4v.1- 
DRBI 0301 - 15-mers 




Each peptide is a portion of 
SEQ ID NO: 3; each start 

position is specified, the length 
of peptide Is 15 amino acids, 
and the end position for each 

peptide is the start position plus 
fourteen 




40 


IGDLLKDLNLSLIPN J 


38 


111 


1 EVAILPDEIFRLVKI | 


32 


900 


[GNRVUDLPIDLEEQ 


31 


36 


[ ENVLIGDLLKDLNLS 


30 


74 


LIRIEEDTGEIFTTG 


29 


97 


CAGIPRDEHCFYEVE 


29 


125 


IRFUEDINDNAPLF 


29 


502 


NYLLGPDAPPEFSLD 


29 


893 ADDVDSDGNRVTLDL 28 


365 


NDTWLSENIPLNTK 


27 


605 


VTLSILDENDDFTID 


27 


671 1 PVFIVPPSNCSYELV 


27 
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Table XLVll-109P1D4v.1. 
DRBI0301-15-mers 




Each peptide is a portion of 
SEQ ID NO: 3; each start 
position is specified, the length 
of peptide is 15 amino acids, 
and end position for each 
peptide is the start position plus 
fourteen 




904 


TLDIPIDLEEQTMGK 


27 


46 


DLNLSLIPNKSLHA 


26 


54 


NKSLTTAMQFKLVYK 


26 


371 


SENIPLNTKIAUTV 


26 


525 


VKKLDREKEDKYLFT 


26 


613 


NDDFTIDSQTGVIRP 


26 


626 


RPNISFDREKQESYT 


26 


204 QKELDREEKDTYVMK 


1 — 
|25 


275 


DADIGENAKIHFSFS 


25 


289 


SNLVSNIARRLFHLN 


|26 


401 


DHEIPFRLRPVFSNQ 


25 


510| 


PPEFSLDCRTGMLTV 


25 


566 


NSPVFTHNEYNFYVP 


25 


662 


NWDVNDNKPVFIVP 


25 


713 


YSIVGGNTRDLFAID 


25 


116 


POEIFRLVKIRFUE 


24 


167 


DVGINGVQNYELIKS 


24 


395 


RVTCFTDHEIPFRLR 


24 


721 


RDLFAIDQETGNITL 


24 


325 


LLVLASDGGLMPARA 


23 


628 


NISFDREKQESYTFY 


23 


945| 


QPAFQIQPETPLNSK 


23 


161|| PAAVDPDVGiNGVQN I|22 


488|VSAMD;^SGPNAKIN 


|22 


925 


PTTFKPDSPDLARHY 


22 


970 


NTFVACDSISKCSSS 


22 


165 


DPDVGINGVQNYELI 


21 


323 


HKU.VLASDGGLMPA 


21 


405 1 PFRLRPVFSNQFLLE ||21 


638 


FTIl^DNGVPPLTS 


21 


698 


VIAVDNDTGMNAEVR 


21 


759 


1 PDSUSWIVNLFVN 


21 


963 


IQELPLDNTFVACDS 


21 


63 


LFKLVYKTGDVPLIR! 


20 


128 


LIEDINDNAPLFPAT 


20 


176 


YEUKS<JNIFGLDVI 


||20 
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Table XLVlM09P1D4v.1- 
DRBl 0301 -15-mers 


Each peptide is a portion of 
SEQ 10 NO: 3; each start 
position Is specified, the length 
of peptide Is 15 amino adds, 
and the end position for each 
peptide is the start position plus 
fourteen 


1 


288 


FSNLVSNIARRUHL 20 


413| 


SNQFLLETAAYLDYE 20 


434| 


IKLLAADAGKPPLNQ 20 


580 


PENLPRHGTVarrV 20 


696| FQVIAVDNDTGMNAE l20 


803 


VSSPTSDYVKILVAA |20 


861 


NRQMIMMKKKKKKKK 20 


908 P1DLEEQTMGKYNWV||20 


928 


FKPDSPDLARHYKSA 20 


104 


EHCFYEVEVAILPDE jl9 


109 


EVEVAILPDEIFRLV (19 


117 


DEIFRLVKIRFLIED ||l9 


182| 


QNIFGLDVIETPEGD 19 


186 


GLDVIETPEGDKMPQ 19 


190 


lETPEGDKMPaiVQ 19 


198 


MPQLIVQKEU)REEK 1 19 


238 


SVTDTNDNHPVFKET 19 


305 


TTGLITIKEPLDREE 19 


331 DGGLMPARAMVLVNV 19 


415 


QFllETAAYUDYEST 19 


421 


AAYU)YESTKEYAIK 19 


452 


LFIKVKDENDNAPVFJ19 


518 


RTGMLTWW<LDREK||19 


519 TGMLTWKKLDREI« |19| 


567 


SPVFTHNEYNFYVPE 19 


588 


TVGLITVTDPDYGDN|19 


682 


YELVLPSTNPGTWF 19 


7121 


RYSIVGGNTRDLFAI 19 


730 


TGNITLMEKCDVrDL|l9| 


746 


LHRVLVKANDLGQPD 19 


791 


EAPVTPNTEIADVSS 1 19 


831 


TAWRGRQAPHLKAA 19 


839 APHLKAAQKNKQNSE 19 


862 RQM1MMKI<KKKKKKH1|19 


864 MIMI\i9KKKKKKI^ 19 
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Table XLVIIl- 109P1D4V.1- 
DRB1 0401-15-mers 




Each peptide is a portion of SEQ 
ID NO: 3; each start position is 
spedfied, the length of peptide is 
1 5 amino adds, and the end 
position for each peptide is the 
start position plus fourteen 




173 1 


VQNYEUKSQNIFGL 


|28 


285 1 


1 HFSFSNLVSNIARRL 


|28 


510 1 


L^EFSLDCRTGMLTV 


28 


613 1 


NDDFTIDSQTGVIRP 


28 


916 1 


IMGKYNWVTTPTTFKP 28 


40 1 


[ IGDLLKDLNLSLIPN 


|26 


46 j 


Ldlnlsupnksltta 


26 


54 1 


1 NKSLHAMOFKLVYK 


76 


125 1 


1 IRFLIEDINDNAPLF 


26 


167 


DVGINGVQNYELIKS 


|26 


354 1 


1 SIDIRYIVNPVNDTV 


26 


544 


1 DNGVPPLTSNVTVFV 


26 


555 1 


TVFVSIIDQNDNSPV 


26 


704 


DTGMNAEVRYSIVGG 


26 


765 


WIVNLFVNESVTNA 


26 


779 


A7LINELVRKSTEAP 


26 


797 


NTEIADVSSPTSDYV 


|26 


823 


TVWVIFITAWRCR 


26 


827 


VIFITAWRCRQy^H 


26 


893 1 


ADDVDSDGNRVTLDL 


26 


963 1 


1 IQELPLDNTFVACDS 


l26 




1 TYIFAVLLACWFHS ||22 


16 1 


1 CWFHSGAQEKNYTI 


22 


104| 


1 EHCFYEVEVAILPDE 


22 


117 


1 DEIFRLVKIRFLIED 


22 


124 1 


1 KIRFLIEDINDNAPL 


22 


297 


RRlfHLNATTGLITI 


22| 


413 j 


SNQFLLETAAYLDYE 


22 


467 


TQSFVTVSIPENNSP 


22 


628 


NISFDREKQESYTFY 1 22 


670 


KPVFIVPPSNCSYa 


22 


679 


NCSYELVLPSTNPGT|22| 


721 


RDLF/yDQETGNITL 


22 


768 


VNLFVNESVTNATU 


22 


807 


TSDYVKILVAAVAGT 


22 


882 


LLNFVTIEETKADDV 


22 


918 


KYNWVTTPTTFKPDS 


|22 
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Table XLVIII-109P1D4v,1 
DRB1 0401-15-mers 




Each peptide is a portion of SEQ 
ID NO: 3; each start position is 
specified, the length of peptide is 
15 amino acids, and the end 
position for each peptide is the 
start poslfion plus fourteen 




925 


PTTFKPDSPDLARHY 


22 


936 


ARHYKSASPQPAFQI 


22 


969 


DNTFVACDSISKCSS 


22 


998 


1 VTTFEVPVSVHTRPV 


22 


6 


1 GTYIFAVLLACWFH 


20 


27 


1 NYTIREEMPENVLIG 


20 


36 


I ENVLIGDLLKDLNLS 


20 


37 


1 NVLIGDLLKDLNLSL 


20 


41 


1 GDLLKDLNLSLIPNK 


20 


48 


i NLSLIPNKSLnAMQ 


20 


97 


1 CAGIPRDEHCFYEVE 


20 


111 1 


1 EVAILPDEIFRLVKI 


20 


112| 


1 VAILPDEIFRLVKIR 


20 


122 


LVKIRFLIEDINDNA 


20 


135 II NAPLFPATVINISIP 


20 


140 


1 PATVINISIPENSAI 


20 


143" 


VINISIPENSAINSK 


20] 


157 


KYTLPAAVDPDVGIN |20 


181 


SQNIFGLDVIETPEG 


20 


184 


IFGLDVIETPEGDKM 


20 


231 1 


STAILQVSVTDTNDN 


20 


232 


TAILQVSVTDTNDNH 


20 


234 


ILQVSVTDTNDNHPV I 


20 


245 


NHPVFKETEIEVSIP 


20 


253| 


EIEVSIPENAPVGTS j 


20| 


265 


GTSVTQLHATDADIG 


20 


281 


NAKIHFSFSNLVSNI 


20 


289 


SNLVSNIARRLFHLN 


20 


312 1 


KEPLDREETPNHKLL 


20 


1 322 II 


NHKLLVLASDGGLMP 


20| 


[323^ 


HKLLVIJVSDGGLMPA 


20| 


331 


DGGLMPARAMVLVNV 20 


337 


ARAMVLVNVTDVNDN 20 


338 


RAMVLVNVTDVNDNV 20 


349 


NDNVPSIDIRYIVNP 


20 


357 


IRYIVNPVNDTWLS 


20 


358 II 


RYIVNPVNDTWLSE 1 


20j 
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Table XLV|||^109P1D4v.1 
DRB1 0401-15-mers 




Each peptide is a porfion of SEQ 
ID NO: 3; each start position is 
spedfied, the length of peptide is 
15 amino acids, and the end 
position for each peptide is the 
start position plus fourteen 




365 


1 NDTWLSENIPLNTK 


|20 


366 


DTWLSENIPLNTKI j20 


377 


1 NTKIALITVTDKDAD 


20 


379 


1 KIALITVTDKDADHN 


20 


393 


NGRVTCFTDHEIPFR 


|20 


405 


PFRLRPVFSNQFLLE 


20 


421 


AAYLDYESTKEYAIK 


|20 


472 


1 TVSIPENNSPGIQLT 


20 


482 


GIQLTKVSAMDADSG 


20 


488 


jVSAMDADSGPNAKIN 


20 


498 


NAKINYLLGPDAPPE 


20 


522 


LTWKKLDREKEDKY 


20 


534 


DKYLFTILAKDNGVP 


20 


547 


VPPLTSNVrVFVSII 


20 


551 


TSNVTVFVSIIDQND 


20 


558 


VSIIDQNDNSPVFTH 


20 


580 


PENLPRHGTVGLITV 


20 


606 


TLSILDENDDFTIDS 


20 


640 


TFYVKAEDGGRVSRS 20 


648 


GGRVSRSSSAKVTIN 


20 


|658 


KVTINWDVNDNKPV 


20 


661 


INWDVNDNKPVFIV 


20 


682 


YELVLPSTNPGTWF 


20 


692 


GT\A/FQVIAVDNDTG 


20 


695 


VFQVIAVDNDTGMNA 


20 


696 


FQVIAVDNDTGMNAE 


20 


698 


VIAVDNDTGMNAEVR 


20 


712^ 


RYSIVGGNTRDLPAI 


20| 


720 


TRDLFAIDQETGNIT 


20| 


723 


LFAIDQETGNITUVIE 


20 


738 


KCDVTDLGLHRVLVK 


20 


743 


DLGLHRVLVKANDLG 


20 


747 


HRVLVKANDLGQPDS 20 


753 


ANDLGQPDSUSWI 


20 


759 


PDSLFSWIVNLFVN 


20 


762 


LFSWIVNLFVNESV 


20 


1764 II SWIVNLFVNESVTN 


20 



PCT/US2004/013568 



Table XLVIII-109P1D4V.1 
DRB1 0401-15-mers 




Each peptide is a portion of SEQ 
ID NO: 3; each start position Is 
specified, the length of peptide is 
15 amino adds, and the end 
position for each peptide is the 
start position plus fourteen 




[767 


1 IVNLFVNESVTNATL 


|20 


[769 


1 NLPVNESVTNATLIN 


1^ 


778 


NATLINELVRKSTEA 


20 


800 


1 lADVSSPTSDYVKIL 


|20 


808 


1 SDYVKILVAAVAGTI 


20 


810 


1 YVKILVAAVAGTITV 


20 


811 


VKILVAAVAGTITW 


20 


812 


KILVAAVAGTITVW 


20 


815 


VAAVAGTnVWVIF 


20 


819 


AGTITWWIFITAV 


20 


821 


TITWWIFITAWR 


20 


822 


rrWWIFITAWRC 


20 


839 


APHLKAAQKNKQNSE 20 


879 1 KNLLLNFVTIEETKA 


20 


880 


NLLLNFVTIEETKAD 


20 


883^ 


LNFVTIEETKADDVD 


20 


900 


1 GNRVTLDLPIDLEEQ 


20 


904 


TLDLPIDLEEQTMGK 


20 


906 


DLPIDLEEQTMGKYN 


20 


947 


AFQIQPETPLNSKHH 


20 


959 1 


KHHIIQELPLDNTFV 


20 


960 


HHIIQELPLDNTFVA 


20 


975 


CDSISKCSSSSSDPY 


20 


995 


GYPVTTFEVPVSVHT 


20 


12 1 


VLLACWFHSGAQEK 


18 


13 1 


UACWFHSGAQEKN 


18 


19 1 


FHSGAQEKNYTIREE 


18 


51 1 


LIPNKSLTTAMQFKL 


18 


73 1 


PLIRIEEDTGEIFTT 


18 


78 1 


EEDTGEIFTTGARIO 


18 


85 1 


FTTGARIDREKLCAG 


18 


3l3l 


AILPDEIFRLVKIRF | 


lij 


137 


PLFPATVINISIPEN 


18 


lu] 


INISIPENSAINSKY Ijisj 




IPENSAINSKYTLPA 


§ 


196 


DKMPQLIVQKELDRE 


18 


201 


LIVQKELOREEKDTY I 


18| 
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Table XLVIll- 109P1D4v,1- 
DRB1 0401-1 5-mers 




Tat)leXLVlll-109P1D4v.1- 
DRB1 0401-15-mers 


Each peptide Is a portion of SEQ 
ID NO: 3; each start position is 
specified, the length of peptide is 
15 anlno acids, and the end 
position for each peptide is the 
start position plus fourteen 




Each peptide is a portion of SEQ 
ID NO: 3; each start position is 

specified, the length of peptide is 
15 amino acids, and the end 
position for each peptide Is the 
start position plus fourteen 








220 


KVEDGGFPQRSSTAI 18 




775 SVTNATLINELVRKS 


18 


228 


QRSSTAILQVSVTDT [l8 




796 PNTEIADVSSPTSDY 18 


258 


IPENAPVGTSVTQLH 18 




813 ILVAAVAGTITWW 18 


262 


APVGTSVraHATDA 18 




833||WRCRQAPHLKAAQK 18 


282 


AKIHFSFSNLVSNIA 18 




1 838 ||QAPHLKAAQKNKQNS||18 
f854]lWATPNPENRQMIMMKl[T8 


293 


SNIARRLFHLNATTG |18 




298 1 RUHllWnGUTiK 18 




876 HSPKNULNFVTIEE 18 


309 


ITIKEPLDREETPNH |18 




890 ETKADDVDSDGNRVT 18 


341 


VLVNVTDVNDNVPSI 1 18 




907 II LPIDl£EQTMGKYNW 


18 


346 


TDVNDNVPSIDIRYI 18 




929 KPDSPDLARHYKSAS 18 


350 1 DNVPSIDIRYIVNPV 18 




930 PDSPDLARHYKSASP 18 


363 


PVNDWVLSENIPLN 18 




962 IIQELPLDNTFVACD 18 


370 


LSENIPLNTKIALIT 18 




992 SDCGYPVrrFEVPVS||l8 


385 


VTDKDADHNGRVrCF 18 


1001 II FEVPVSVHTRPVGIQ 


18 


406 


FRUVVFSNQFLLET 18 


223 II DGGFPQRSSTAILQV 17 


440 


DAGKPPLNQSAMLFI 18 




5 II SGTYIFAVLLACWF 16 


452 


LFIKVKDENDNAPVF 18 


60 tiAMQFKLVYKTGDVPL 16 


460 


LNDNAPVFTQSFVTVS 18 




64 11 KLVYKTGDVPLIRIE 


16 


464 


LPVFTQSFVTVSIPEN 18 




82 II GEIFTTGARIDREKL 16 


487j 


KVSAMDADSGPNAKI 18 




105 HCFYEVEVAILPDEI |16 


531 1 


EKEDKYLFTIIAKDN 18 




136 APLFPATVINISIPE 16 


556 1 


[ VFVSIIDQNDNSPVF 18 




182 QNIFGLDVIETPEGD 16 


568 


PVFTHNEYNFYVPEN 18 


246 HPVFKETEIEVSIPE 16 


577 


FYVPENU'RHGTVGL 18 




283 KIHFSFSNLVSNIAR 16 


595 


TDPDYGDNSAVTLSI 18 




356 DIRYIVNPVNDTWL 16 


598 1 


DYGDNSAVTLSILDE 18 


409 1 RPVFSNQFLLETAAY 1 16 


609 


ILDENDDFTIDSQTG 18 




420 II TAAYLDYESTKEYAI 


16 


618 1 IDSQTGVIRPNISFD |18 




423 YlDYESTKEYAiKLL 


16 


625 


IRPNISFDREKQESY 18 




450 AMLFIKVKDENDNAP 16 


645 


AEDGGRVSRSSSAKV 18 




463 APVFTQSFVTVSIPE 16 


659| 


VTINWDVNDNKPVF 18 




535 KYLFTILAKDNGVPP 16 


689 1 


TNPGTWFQVIAVDN 18 




554 VTVFVSIIDQNDNSP 16 


740 


DV^DLGU^RVLVKAN 18 




572 HNEYNFYVPENLPRH 16 


750 1 


LVKANDLGQPDSLFS 18 




574 EYNFYVPENLPRHGT 16 


756 


LGQPDSLFSWIVNL 1 18 




575 YNFYVPENLPRHGTV 16 


761 


Si-FSWIVNUVNES 18 




596 DPDYGDNSAVTLSIL 


16 


770 


LFVNESVTNATUNE liSl 


1 


639| YTFYVKAED6GRVSR 16| 



PCT/US2004/013568 



Table XLVIII- 109P1D4V.1- 
DRB1 0401-15Hners 



Ead) peptide is a portion of SEQ 
ID NO: 3; each start position is 
specified, the length of peptide is 
15 amino adds, and the end 
position for each peptide is the 
start position plus fourteen 



693 TWFQVIAVDNDTGf\4 16 



710 EVRYSIVGGNTRDLF 16 



76011 DSLFSWIVNtJVNE | fl6 



826 1 WIFITAWRCRQAP 16 



945 QPAFQIQPETPLNSK 16 



151 I NSAINSKYTLPAAVD 15 



953 H ETPLNSKHHIIQELP 115 



Til MDllSGTYIFAVLLA | |l4 



63 II FKLVYKTGDVPLIRI 14 



1| TGDWLIRIEEDTGE |[l4 



Till DVPLIRIEEDTGEIF | |l4 



145 II NISIPENSAINSKYT ||l4 



14 



"Wll GARIDREKLCAGIPR | [l4 



107 FYEVEVAILPDEIFR 14 



109 II EVEVAII-PDEIFRLV ![l4 



Tiell PDEIFRLVKIRFUE |[l4 



119 IFRLVKIRFLIEDIN 



14 



126| | RFUEDINDNAPLFP | fl4 



141 ATVINISIPENSAIN 14 



161 ||PAAVDPDVGINGVCM^||l4 



INGVQNYELIKSQNI 14 



175 NYELIKSQNIFGLDV 14 



176 YELIKSQNIFGLDVI 14 



186 GLDVIETPEGDKMPQ 14 



187 



195 GDKMPQLIVQKELDR 14 



20011 QUVQKELDREEKDT [{u 



204 QKELDREEKDTYVMK 14 



213 DTYVMKVKVEDGGFP 14 



|[2ig[yMiggg^ 
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Table XLVIII-109P1D4V.1- 

uKdI 04ui-io-mers 




Table XLVIII-109P1D4V.1- 
DRB1 0401-15-mers 




Table XLIX- 109P1D4v.1-DRB1 1 
110M5-mers || 


Each peptide is a portion of SEQ 
ID NO: 3; each start position is 

spediied, the length of peptide is 
15 amino adds, and the end 
position for each peptide is the 
start position plus fourteen 




Each peptide Is a portion of SEQ 
ID NO: 3; each start position is 
specified, the length of peptide is 
15 amino adds, and the end 

nf^itinn fnr psnh npnfiHo i<5 thp 

start positionj)ius fourteen 




Each peptide is a portion of SEQ 11 
10 NO: 3; each start position is 
spediied, the length of peptide is 
15 amino adds, and the end 

nnQtttnn fnr osr^h nonfiHo !c ifio 
puoiuuii lUI cawil }JCUUUC I9 UlO 

start positionplus fourteen 












251 ETEIEVSIPENAPVG 14 




622 T6V1RPNISFDREKQ 14 




116 PDEIFRLVKIRFLIE 25 


255 EVSIPENAPVGTSVT 14 




626 RPNISFDREKQESYT 14 




285 HFSFSNLVSNIARRL 25 


261 NAPVGTSVTQUHATD 


14 




656 SAKVTINWDVNDNK 14 




1000 TFEVPVSVHTRPVGI 25 


288 


FSNLVSNIARRLFHL 14 




660 TINWDVNDNKPVFI 


14 




60 AMQFKLVYKTGDVPLj24 


296 


ARRLFHLNATTGLIT 14 




663|[VyDVNDNKPVFIVPP 14 




518 RTGMLTWKKLDREK|23| 


29911 LFHLNATTGLrriKE 14 




669 NKPVFIVPPSNCSYE 14 




519 TGMLTWKKIJDREKE|23 


305 TTGLITIKEPLDREE 


14 




671 PVFIVPPSNCSYELV 14 




882 LLNFVTIEETKADDV 23 


324 KLLVUSDGGLMPAR 


14 




681 SYELVLPSTNPGTW 


14 




289 SNLVSNLQJ^RLFHU^ 22 


325 


LLVLASDGGLMPARA 14 




683 ELVLPSTNPGTWFQ 


14 




636 QESYTFYVKAEDGGR 22 


339 AMVLVNVTDVNDNVP 14 




708||NAEVRYSiVGGNTRD 


14 




730 TGNITLMEKCDVTDL 22 


340 


^M.YNVTDVNDNVPS|14 




713 YSIVGGNTRDLFAID 14 




779 1 ATLINELVRKSTEAP |22 


342 


LVNVTDVNDNVPSID 


14 




730 TGNITLMEKCDVTDL 14 




|1002|| EVPVSVHTRPVGIQV 22 


367 TWLSENIPLNTKIA 


14 




733 rrUVIEKCDVTDLGLH 14 




1 12 ||VLU\CVVFHSGAQEK 21 


371 


SENIPLNTKIALITV 


14 




74lJ|VTDLGLHRVLVKAND 14 




1 37 II NVLIGDLLKDLNLSL 21 

1 .... IL. — . " 


415 


QFLLETAAYLDYEST 


14 




773 NESVTNATLINELVR 14 


l342l| LVNVTDVNDNVPSID 21 


431 


EYAIKLLAADAGKPP 14 




783 II NELVRKSTEAPVTPN 14 




522 LTWKKLDREKEDKY 21 


433 


AIKLLAADAGKPPLN 14 




824 WWIFITAWRCRQ 14 




808 SDYVKILVAAVAGTi 21 


434 


IKLLAADAGKPPLNQ 14 


830 ITAWRCRQAPHLKA 14 


1 861 llNRQMIMiVIKKKKKKKK 21 


443 


Lkpplnqsamlfikvk 14 




861 INRQMIMMKKKKKKKK 14 


1 11 llAVLLAGWFHSGAQE 20 


448 


1 QSAMLFIKVKDENDN |14 




885 1 FVTIEETKADDVDSD j 14 




1 82 II GEIFTTGARIDREKL 20 


453 


1 FIKVKOENDNAPVFT 14 




913 EQTMGKYNWVTTPn 14 




105 HGFYEVEVAILPDEI ||20 


462(1 NAPVFTQSFVTVSIP 14 




919 YNWVTTPTTFKPDSP 14 




212 KDTYVMKVKVEDGGF||20 


468 11 QSFVTVSIPENNSPG 


14 




932]|SP01ARHYKSASPQP 14 




265 GTSVTQLHATDADIG ||20 


470 FVTVSIPENNSPGIQ 14 




970JI NTFVAGDSISKCSSS 1 14 




293 SNIARRLFHLNATTG ||20 


480 SPGiaTKVSAMDADjLU 




988 PYSVSDCGYPVTTFE|[14 




479 NSPGIQLTKVSAMDA||20 


502 NYLLGPDAPPEFSLD 14 




1000)1 TFEVPVSVHTRPVGI 14 




482 II GiaTKVSAMDAOSG |j20 


518||RTGMLTWKKLDREK 14 




1002| EVPVSVHTRPVGIQV ||14 




645 AEDGGRVSRSSSAKV 20 


519 TGMLTWKKLDREKE 


14 






932 SPDLARHYKSASPQP 20 


525 VKKLDREKEDKYLFT 14 




Table XLIX- 109P1D4v.1-DRB1 
1101-15-mers ' 


972 1 FVACDSISKCSSSSS |M 


538 FTILAKDNGVPPLTS 14 




136 1 APLFPATVINISIPE [19 


553|| NVTVFVSIIDQNDNS 14 




Each peptide is a portion of SEQ 
)D NO: 3; each start position is 
spedfied, the length of peptide is ' 
1 5 amino adds, and the end 
position for each peptide is the 
start position plus fourteen 


184 1 IFGLDVIETPEGOKM ||19 


586 HGTVGLITVTDPDYG 14 




296 ARRLFHLNATTGLIT |19 


588 TVGLITVTDPDYGDN 14 




322j|NHKLLVLASDGGLMP |19 


591 11 LITVTDPDYGDNSAV 14 




463 1 APVFTQSFVTVSIPE jig 


602|LNSAVTLSILDENDDF 1^ 






t©60 1 TINWDVNDNKPVFI |19 


604 


AVTLSILDENDDFTI 14 




535 KYLFTILAKDNGVPP ||32 




720 1 TRDLFAIDQETGNIT Iil9 


1 607 II LSILDENDDFTIDSQ |jl4 




827 VIFITAWRCRQAPH 


||26 




821 TiTWWIFn-AWR ||19 
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Table XUX - 109P1D4v,1^RB1 
110M5-mers 


Each peptide is a portion of SEQ 
ID NO: 3; each start position is 
specified, the length of peptide is 
15 amino adds, and the end 
position for eadi peptide is the 
start position plus fourteen 




7 


1 TYlFAVliACWFHS 


18 


71 


1 DVPLIRIEEDTGEIF 


18 


126 


RFLIEDINDNAPU^P 


18 


155 


NSKYTLPAAVDPDVG 18 


182 


1 QNIFGLDVIETPEGD 


18 


213 


D7Y\^KVKVEDGGFP| 


18 


379 


KIALITVTDKDADHN 


18 


431 


EYAIKLLMDAGKPP | 


18 


485 


LTKVSAMDADSGPNAl 18 


498 


NAKINYLLGPDAPPE 


18 


510 


PPEFSLDCRTGMLTV 


18 


586 


HGTVGLnVrOPDYGl 


18 


695 


VFQVIAVDNDTGMNAI 18 


760 


DSLFSWIVNLFVNE 


18 


764 


SWIVNLFVNESVTN 


18 


797 


NTEIADVSSPTSDYV 


18 


993 


DCGYPVTTFEVPVSV 18 


104 


EHCFYEVEVAILPDE 


17 


117 


OEIFRLVKIRFLIED 


17 


210 


EEKDTYVMKVKVEDG 17 


246 


HPVFKETEIEVSIPE 


17 


380 


lALIWTDKDADHNG 


17 


449 


SAMLFiKVKDENDNA 


17 


638 


SYTFYVKAEDGGRVS 17 


670 


KPVFIVPPSNCSYEL 


17 


693 1 


TWFQVIAVDNDTGM 


17 


744 


LGLHRVLVKANDLGQ 17 


819 


AGTITWWIFiTAV 


17 


925 


phfkpdspdl^rhyI 


17 


986||SOPYSVSOCGYPVTT 


17 


138 


LFPATVINISIPENS 


16 


173 


VQNYELIKSQNIFGL | 


16 


399 1 


FTDHEiPFRU^VFS 


16 


450 


AMLFIKVKDENDNAP 11 


16 


467 


TQSFVTVSIPENNSP Ill6| 


500 


KINYLLGPDAPPEFS 


16 


554 


VTVFVSIIDQNDNSP || 


16 



201 



Table XUX - 109P1D4v.14)RB1 
1101-15-aiers 


Each peptide is a portion of SEQ 
ID NO: 3; each start position is 
spedfied, the length of peptide is 
15 amino adds, and the end 
position for each peptide is the 
start posifion plus fourteen 




618 


IDSQTGVIRPNISFD 16 


679 


NCSYELVLPSTNPGT|ll6 


689 


TNPGTWFQVIAVDN 16 


704 


DTGMNAEVRYSIVGG 16 


710 


EVRYSIVGGNTRDU 16 


738 


KCDVTDLGLHRVLVK 16 


768 


VNLFVNESVTNATLI i|l6 


807 


TSDYVKILVAAVAGT 16 


916 1 


MGKYNWVTTPTTFKP 16 


936 1 


ARHYKSASPQPAFQI 16 



Table XXII-109P1D4 
V.2 C Terminal-AI 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 5; each start 
position is spedfied, 
the length of peptide 

is 9 amino adds, 
and the end position 
for each peptide is 
the start position 
pius eight 



8 PIDSRTSTI 16 



5 HIRPTDSRT 10 



12|| RISTIEICS Ijjo 



10 DSRTSTIEI 8 



14 SIIEICSEI 118 



TabieXXiit 
109P1D4V.2 
C Terminal-A0201 
9-meFS 



PCTyUS2004/013568 



Each peptide Is a 
portion of SEQ ID 
NO: 5; each start 
position is spedfied, 
the length of peptide 

is 9 amino adds, 
and the end poation 
for each peptide Is 
the start position 



14 STIEICSEI 20 



8 PTDSRISTI 13 



Tol l DSRTSIIEI |(Tl 
|]|HTRPTDSRT|(jo 



Table 

XXIV- 
109P1D4 

V.2C 
Terminal 
A0203-9- 

mors 




TabIeXXV-109P1D4 
v.2C*Terminal-A3 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 5; each start 
position is spedfied, 
the length of peptide 
|ls 9 amino adds, and 
the end position for 
each peptide is tiie 
start position plus 
eight 



[Il lSVHTf^DSl lTs 



T| |pvsvhirpt| |To 



4] |VHIRPIDSR| r9 



8] | PTDSRISTI |[9 



14 STIEICSEI 8 



TableXXVH09P1D4 
v.2C'Terminal-A26 
9Hiners 



wo 2004/098515 
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Each peptide is a 
poTiionofSEQ ID 
viKj, 0, eacn sian 
pos^on is specified, 
the length of peptide 

is 9 amino acids, 
and the end position 
for each peptide is 
the start posi to 

nine o)nhf 

ptub ctcjm 




Table XXVIII 
109P1D4V.2 
CTerminal-B08 
9-fners 

Each peptide is a 
portion of SEQ ID 
NO: 5; each start 
Dosition is scecified 
tfie lengtii of peptide 
is 9 amino acids, 
and the end position 
for each peptide is 
tile start position 
plus eight 




Each peptide is a 
portion of SEQ ID 
NO: 5; each start 
position is specified, 
the lengti) of peptide 
is 9 amino adds, and 

ftiB 0nd nosition fot 
each peptide is the 
start position plus 
eight 








■IaII CTIPIPQCI 1ft 




nil ODTCTICir* HO 


^ ikx/HTRPTn^^lhi 

0 ||0 vn 1 r\r i L/oj^ 1 1 




A 1 t\/WTD PTr\QP A 0 
^ f(Vn f rCr* uon Id 


o rlUoKloil 111 1 








[6jlTRPTDSRTSjl2 


121LRTSTIE!CSJ111 




8 PTDSRTSTI 14 




14j[ STIEICSEI 12 


JJLPVSVHTRPT 10 




10 DSRTSTIEl 13 




10]l DSRTSTIEl 9 


sIlHTRPTn^T in 

9 ||n 1 f\rl L/crx 1 lU 




14 1 STIEICSEI 11 




tJIrptdsrtst 8 


io|[osRrsnB 9 




3 [SVHTRPTDS|[10 




8 II PTDSRTSTI 8 






5 |HTRPTDSRT||7 




TableXXVII 
109P1D4V.2 
CTermina!-B0702 
9-mers 




Table XXIX 
109P1D4V.2 
C'Tenninal-B1510- 
9-mers 

Each peptide is a 
portion of SEQ ID 
NO: 5; each start 
position is 
specified, the 
lengtti of peptide Is 
9 amino acidSiand 

thi^ pnd nn^ifinn fnr 

each peptide is tiie 
start position plus 
eight 




Table XXXi 
109P1D4V.2 
C Temilnal-B2709 
9-mers 


Each peptide is a 
portion of SEQ ID 
NO: 5; each start 
position Is specified, 
the length of peptide 

is 9 amino acids, 
ano uie eno posiuon 
for each peptide Is 
the start position 
plus eight 






Each peptide is a 
portion of SEQ ID 

ViKJ, u, cdv^l ololl 

position is specified, 
tiie lengtti of peptide 

is 9 amino acids, 
and the end position 
for each peptide is 

ttie start position 
plus^ht 




Each peptide is a 
portion of SEQ ID 
NO: 5; each start 
position Is specified, 
ttie lengtti of peptide 

is 9 amino adds, 
and the end position 
for each peptide is 
ttie start position 
^5 eight 


XllRPTDSRTST 19 




jJIpvsvhtrpt 10 






5j)HTRPTDSRTli9 


4|lyHTRPTDSR|jl1 


lOjj DSRTSTIElJ 9 


ljlPVSVHTRPTl[4_ 




5l[HTRPTDSRT][4 




TableXXVII) 
109P1D4V.2 
CTefminal*B08 
9-mers 




6lLTRPTDSRTS|[4 




1 Table XXX 
109P1D4V.2 
CTenninal-B2705 
1 9-mers 




lljl SRTSTIEiC 12 
eJlTRPTDSRTS 11 


Each peptide is a 
portion of SEQ ID 
NO: 5; each start 
position IS specified, 
the lengtti of peptide 

is 9 mm adds, 
and ttie end position 
for each peptide is 
the start position 
plus eight 




14jl STI£ICSEiJ|lO 
8 PTDSRTSTI |[9 






10| DSRTSTIEl II 8 

Table XXXII 
109P1D4V.2 
CTerminal-B4402 
9-mers 
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Each peptide is a 
portion of SEQ ID 
NO: 5; eadi start 
position is 
spedfied, the 
length of peptide is 
9 amino adds, and 
the end position for 
eadi peptide is ^e 
start position plus 
eight 



141 1 STlEiCSEi | |13 



8 PTDSRTSTI 12 



10 DSRTSTIEI 11 



Table XXXIll 
109P1D4V.2 
CTerminal-B5101 
9-mers 



Eadi peptide is a 
portion of SEQ ID 
NO: 5; eadi start 
position is spedfied, 
the length of peptide 

Is 9 amino adds, 
and the end position 
for eadi peptide is 
the start position 
plus eight 



Toll DSRTSTIEI l|j7 



7 RPTDSRTST 13 



8l |PTDSRTSTil (T2 



jgl STIEICSEllljg 



Table XXXIV 
109P1D4V.2 
C'Terminal-AMO- 
mers 



Eadh peptide is a 
portion of SEQ ID 
NO: 5; eadi start 
position is spedfied, 
the (engtii of peptide 
is 10 amino adds, 
and tiie end position 
for eadi peptide is 
the start position plus 
nine 



l9||PIDSRTSTIE 16 



6 HIRPTDSRTS 10 
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Table XXXV 
109P1D4v,2 

CTerminal-A0201-10- 
mers 



Each peptide is a 
portion of SEQ ID NO; 
5; each start position 
is spedfied. the length 
of peptide is 10 amino 
adds, and tiie end 
position for eadi 
peptide is tiie start 
position plus nine 



sIlRPTDSRTSTilllO 



lOll TDSRTSTIEI 10 



Tall rtstieicseIIio 



14 TSTEICSEI 9 



4 SVHTRPTDSR 8 



6] |HTRPTDSRfs] [8 



71 |TRPTDSRTST1 [6 
T||VPVSVtlTRP"fl[5 



Table 
XXXVI 
109P1O4V.2 
CTerminal- 
A0203-10- 

mers 



No Results 
Found. 



Table XXXVil 
109P1D4V.2-C 

TenninaI-A3-10-mers 



Each peptide is a 
portion of SEQ ID 
NO: 5; each start 
position is specified, 
the length of peptide 
is 10 amino adds, 
and the end position 
for each peptide is 
tiie start position plus 
nine 



4 SVHTRPTDSR 17 



2 PVSVHTRPTD 15 



|8||RPIDSRISTI 12 



[6l|HTBPTDSRTSl(T0 



Table XXXVIll 
109P1D4V.2C' 
temiinai-A26-10-mers 



Each peptide is a 
portion of SEQ ID NO: 
5; each start position 
is spedfied, tiie length 
of peptide is 10 amino 
adds, and tiie end 
position for each 
peptide is tiie start 
poation plus nine 



13 RTSTIEICSE 13 



4 SVHTRPTDSR| }T2 



TT] 1 DSRT$TIEiCl [T2 



2]|PVSVHTRPTO](TT 



sl lHTRPTDSRTSl lTo 



[9]1ptdsrtstTe1[9 



Table XXXiX 
109P1D4V.2 
CTennlnaI-B0702 
10-mers 



Each peptide Is a 
portion of SEQ ID NO; 
5; each start position 
is spedfied. the length 
ofpeptideislOamino 
acids, and the end 
position for each 
peptide is the start 
position plus nine 



1 VPVSVHTRPT 18 



8 RPTDSRTSTI 18 



jo|| TDSRTSTIEnr^ 



Table XL- 
109P1D4 

V.2 
CTermina! 
B08-10- 
mers 




wo 



2004/098515 
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Table 

XLI- 
109P1D4 

V.2C' 
Terminal- 

B1510- 
10-mers 



No 
Results 
Found. 



Table 

XLH- 
109P1O4 

V.2C' 
Terminad- 

B2705- 
10-mers 



No 
Results 
Found. 



Table 
XLIll- 

109P1D4 
V.2C* 

Terminal- 
B2709- 
10-mers 




Table XLIV 
109P1D4V.2 
C'terminal'B4402- 

10-mers 



Each peptide Is a 
portion of SEQ ID 
NO: 5; each start 
position is specified, 
the length of peptide 
is 10 amino adds, 
and the end position 
for each peptide is 
the start position plus 
nine 



10 TDSRTSTIEI 12 



8 RPTDSRTSTl 11 



14 TSTIEICSEI 8 



Table 

XLV- 
109P1D4 

V.2C' 
Terminal- 

B5101- 
10-mers 




Table XLVI-109P1D4V.2 
C'Terminai-DRBI 0101 
15-mers 



Each peptide is a portion of 
SEQ ID NO: 5; each start 
position Is specified, the 
length of peptide is 15 amino 
adds, and the end position for 
each peptide is the start 
position plus fourteen 



3 HtFEVPVSVHTRPTD$| [17 



|]|SVHTRPTDSRTSTlE||j7 



T1|vnFEVPVSVHTRPT|[l6 



ellVPVSVHTRPTDSRTSllje 



11 HTRPTDSRTSTIEIC 15 



T| |FEVPVSVHTRPTDSR| [14 



71 1PVSVHTRPTDSRTST| |l4 



13|| RPTDSRTSTIEICSE |[l4 
j]|EVPVSVHTRPTDSRT|[ar 



T^leXLVIM09P1D4v.2 
CTemiinal-DRBI 0301 
15-mers 



Each peptide is a portion of 
SEQ ID NO: 5; each start 
position is specified, the 
length of peptide is 15 amino 
acids, and the end position for 
each peptide is the start 
position plus fourteen 



lol l VHTRPTDSRTSTlEi | [l7 



5l|EVPVSVHTRPTDSRT|[j6 



(Tl lPVSVHTRPTDSRTSTl fiT 



f3l|TFEVPVSVHTRPTDS|[jg| 



TjlVnFEVPVSVHTRPTlf? 



Table XLVIIH09P1D4V.2 || 
CTenninal-DRBI 0401 
15-mers 



Each peptide is a portion of 
SEQ ID NO: 5; each start 
position is specified, the 
length of peptide is 15 amino 
acids, and the end position for 
each peptide is the start 
position plus fourteen 



Tl lVTTFEVPVSVHTRPTi iii 



I 



4l |FEVPVSVHTRPTDSR| (l^ 



lOl l VHTRPTDSRTSTlEi I fli 



3l |TFEVPVSVHTRPTDS| |l4 



5 EVPVSVHTRPTDSRT 



14 



il l SVHTRPTDSRTSTIE | [l2 



lT| | HTRPTDSRTSTIEIC | |l2 



^1 RPTDSRTSTIEICSE lil2| 



Table XLIX-109P1D4V.2 

C'Terminal-DRB1 1101 
15-mers 



Each peptide is a portion of 
SEQ ID NO: 5; each start 
position is specified, the 
length of peptide is 15 amino 
adds, and the end position 
for each peptide is the start 
position plus fourteen 



^ |TFEVPV$VHTRPTDS| |25 



5l |EVPVSVHTRPTDSRT| }l5 



j]|VTTFEVPVSV HTRPT|(l3 



Table XXI1-109P1D4 
v.2-N*temiinal-A1-9- 
mers 



Each peptide is a 
portion of SEQ ID 
NO: 5; each start 
position is specified, 
the length of peptide 
is 9 amino adds, and 
the end position for 
each peptide is the 
start position plus 
eight 



19 LIQQTyrSV 26 



11 QIFQ\4CGL 24 



8 \fl.iQIFQVL 23 
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15 VLCGLIQQT 22 



241 VTSVPGMDL 16 



7 II WVLIQIFQV 20 



18||GLIQCqyTS 19 



16||LCGUaQTV|(j4 



,22|QTVT$yPQM |14 



25 TSVPGMDLL 14 



2 RTERQWVLI 13 



d}\ UQIFQVLC 1|13|| 



Table XXIIM09P1D4 
V.2 N' terminal- 
A0201 
9-mers 



Each peptide Is a 
portion ofSEQID 
NO: 5; each start 
posilion is specified, 
the length of peptide 
is 9 amino acids, and 
the end position for 
each peptide is the 
start position plus 
eight 



19 LIQQTyTSV 26 



11 QiFQVLCGL 24 



8 VLIQIFQVL 23 



j5||VLCGLlQQTl[22 



Ti l WVLIQlFQVl l2Q 



18| |GLIQQ3yTSl fl9 



24 VrSVPGMDl 16 



16 LCGLIQQTV 14 



221 |QTVTSVPGm1 |14 



25 TSVPGMDLL 14 



2 RTERQWVLI 13 



9 LIQIFQVLC 13 
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Table XXV-109P1O4 
v.2 N' tenninat-AS- 

&^ners 



Each pep^de is a 
portion ofSEQ ID 
NO: 5; each start 
posilion is specified, 
the length of peptide 
is 9 amino acids, and 
the end position for 
each peptide is the 
start position plus 



18| GL1QQIVTS|21 



14 QVLCGUQQ 19 



Sl l VLIQIFQVL 1 [l7 



711 WVLIQIFQV lljgl 



g6l |SVPGMDLL S|{l6 



15 VLCGLIQQT 13 



23 iTVrSVPGMD 14 



9 LIQIFOVLC ||13 



29 HgMDLLSGTy1 [12 



2 1 RTERQWVLI 11 



111 QlFQVjJCGL 11 



jglUQQTVISVlllTI 



Table XXVI 
109P1D4V.2N' 
terminal-A26-9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 5; each start 
position is specified, 
the length of peptide 
is 9 amino adds, and 
the end position for 
each pep6de is the 
start pQsition plus 
eight 



11 QIFQVLCGL 20 



24| |VTSVPGMDm [i7 



T] | ERQWVUQll lie 



jg l QVLCGLIQOl ljg 
^iQTVTSVPGMllli 



711 WVLIQIFQV l[j5 



[23HtVTSVPGMd1|^ 



8 VLIQIFQVL 14 



25 TSVPGMDLL 14 
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Table XXVI 
109P1D4V.2N' 
temiina]-A26-9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 5; each start 
position is specified, 
the length of peptide 
is9anunoacids,and 
the end posilion for 
each peptide is the 
start posifion plus 
eight 



29 GMDLLSGTY 13 



l26| |SVPGMDLLS] [l2 



T]|MRTERQWVL||Tl 



Table XXVII- 
109P1D4 
v.2N'lermjn^-B0702 
9-mers 



Eadi peptide is a 
portion of SEQ ID 
NO: 5; each start 
position is specified* 
the length of peptide 
is 9 amino adds, and 
tfie end poslfion for 
each peptide Is the 
start posifion plus 
eight 



24 VTSVPGMDL 16 



27| |VPGMDLLSg] 1i3 



ill VLIQIFQVL IQI 



T1 |MRTERQWVL| flT 



25||TSVPGMDLL|[jT 



11 QIFQVLCGL 10 



[2l |RTERQWVUl f9 



isl l vlcguqqtI II 



17| | CGLlQQTVTl fi 



jgl l UQQTVTSVl lj 
gllQTVTSVPGMlfa 



Table XXVIII 
109P1D4V.2N' 
iermlnai-B08-9-mers 
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Each peptide is a 
portion of SEQ 10 
NO: 5; each start 
position is specified, 
the length of peptide 
is 9 amino acids, and 
the end position for 
each peptide is the 
start position plus 
eight 



T1 |mrterqwv l|[2q1 



8l | yUQIFOVL ljlTl 



TT|| QtFQVLCGLlfl4| 



24 VTSVPGMDL 12 



25 TSVPGMDLL 10 



TabieXXlX-109P1D4 
V.2 N'lennina^B1510 
9-mers 



Each peptide is a 
portion of SEQ 10 
NO: 5; each start 
position is specified, 
the length of peptide 
is 9 amino acids, and 
the end position for 
each peptide is the 
start position plus 
eight 



25 TSVPGMDLL 15 



ir| |lV!RTERQWV Ll(l3 



ill VLiQIFQVL lll3 



24 VTSVPGMDL 13 



11 QIFQVLCGL 11 



RQWVLIQIF |[8 



^|QTVrSVPGM||8 



Table XXX-109P1O4 
v.2 N'terminal-B2705 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 5; each start 
position is specified, 
the length of peptide 
is 9 amino acids, and 
the end position for 
each peptide is the 
start position plus 



Table XXX-109P1D4 
v.2N'terminaJ-B2705 
9-mers 



Each peptide Is a 
portion of SEQ 10 
NO: 5; each start 
position is specified, 
the length of peptide 
is 9 amino adds, and 
the end position for 
each peptide (s the 



I] |MRTERQWVl1 |25 



4) 1 ERQWVLIQll lio 



Sl l RQWVLIQIF |[18 



Til l QIFQVLCGL |[l7 



8]| VLIQIFQVL ||T6 



29 GMDLLSGTY 15 



Table XXXI-109P1D4 

v.2 N'terminal-B2709 
9-mers 


EachpepKdelsa 
portion of SEQ ID 
NO: 5; each start 
position is specified, 
the length of peptide 
is 9 amino adds, and 
the end position for 
each peptide is the 
start position plus 
eight 






IMRTERQWVL 21 


4 


1 ERQWVUQJ 


19 


2 


[RTERQWVLIj 


13 




Lrqwvliqif 


12 


8 


VLIQIFQVL 


12 


11 


QIFQVLCGL 


12 


25 


1 TSVPGMDLL 


12 


7J| WVUQIFQV 


11 


22IIQTVTSVPGM 


11 



Table XXXI! 
109P1D4V.2N' 
temf)inal-B4402-9- 
mers 



Eachpepfideisa 
portion of SEQ ID 
NO: 5; each start 
position is spedfied, 
the length of peptide 
is 9 amino adds, and 
the end position for 
each peptide is the 
start position plus 
eight 



8J I VUQlFQVLK Te 



25||tSVPGMDLL]|14 



4] | ERQWVUQ"r| {T3 



5] | RQWVLIQIF1 [T3 



Till Q1FQVLCGL1|13 



^|GMDLLSGTY][j3 



3l jTERQWVLIQ| [T2 



2] |RT£RQWVLI |{TT 



24| |VTSVPGMDL| (iT 



1211 iFQVLCGLi |[9j 



Table XXXlll 
109P1D4V.2N* 
terminal-BSIOI' 
9mers 



Each peptide is a 
portion of SEQ 10 
NO: 5; each start 
position is specified, 
the length of peptide 
is 9 amino adds, and 
ttie end position for 
each peptide is the 
start position plus 
eight 



T)! ERQWVUQniu 



[l9| | liqqtvtsv1 [T4 



27 VPGMDLLSG 13 



rn iMRTERQVVVLl [l2 



I2I I IFQVLCGU 1 (12 



16 LCGLIQQTV 12 



(l7} | CGLIQQTVf] (l2 



[¥l l vliqifqvlK TT 



11 QIFQVLCGL 10 



(20|| IQQTVTSVP 1(8 
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Table XXXllI 
109P1D4V.2N' 
terniina!-B5101- 
9fners 



Each peptide is a 
portion of SEQ ID 
NO: 5; each start 
position is specified, 
the length of peptide 
is 9 amino adds, and 
the end position for 
each peptide is tiie 
start position plus 
eight 



24|1vtsvpgmdl||T 



25||TSVPGMDLL]f7" 



Table XXXIV 
109P1D4V.2-N' 
terminal-AMO-mers 



Each peptide is a 
portion of SEQ ID NO: 
5; each start position 
is specified, tiie lengtti 
of peptide is 10 amino 
acids, and the end 
position for each 
peptide is the start 
position plus nine 




Table XXXV-109P1D4 
v.2-N'tBnnlnal-A0201- 
10-mers 



Each peptide is a 
portion of SEQ ID NO: 
5; each start position 
is specified, tiie lengtfi 
of peptide is 10 amino 
acids, and the end 
position for each 
peptide is the start 
position plus nine 




207 



Table XXXV-109P1D4 
v.2-N'tennind-A0201- 
10-mers 



Each peptide is a 
portion of SEQ ID NO: 
5; each start position 
Is specified, the length 
ofpeptidelslOamino 
adds, and tiie end 
position for eadi 
peptide is tiie start 
nine 



T\ \ WVLIQlFQVLl ng 



¥11 VLiQiFQVLClljs 



9 UQIFQVLCG 16 



24 VTSVPGMDLL |15 



26HSVPGMDLLSG||15 



Table 
XXXVI- 
109P1D4 

V.2-N 
temiinal- 
A0203- 
10-mers 




Table XXXVII 
109P1D4V.2N' 
terminaI-A3-10-mers 



risa 
ID NO:' 



Each peptide 
portion of SEQ ID 
5; each start position 
is spedfied, tiie lengtii 
OfpeptidelslOamino 
adds, and flieend 
position fbreadi 
peptide is the start 
position plus nine 




Table XXXVIl 
109P1O4V.2N* 
tenninal-A3-10-mers 



Each peptide is a 
portion of SEQ ID NO 
5; each start position 
is spedfied, the length 
of peptide is 10 amino 
adds, and tiie end 
position for eadi 
peptide is the start 
position plus nine 



9ll LlQIFQyiCG"l{j2 



|28||PGMD1-LSGTY||12 



1llQlFQVL£GUl11 



rTj lcGUQsrvTSl ljT 



Table XXXVIll 
109P1D4V.2 N* 
te nninai-A26-10-mers 

Each peptide is a 
portion of SEQ ID NO: 
5; each start position is 
spedfied, tiie length of 
peptide is 10 amino 
adds, and tiie end 
position for each 
peptide is tiie start 
position plus nine 



3 



4]| erqwvliqif1|§ 




Table XXXIX 
109P1D4V.2N' 
lBrminal-B0702-10mer 
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Each peptide is a 
portion of SEQ ID NO: 
5; each start position is 
specified, the length of 
peptide is 10 amino 
adds, and tfie end 
position for each 
peptide is the start 
position plus nine 




10 IQIFQVLCGL 11 



231 |tvt$vpgividl1 Iio 



16| | LCGUQQTVT | f9 



T1 |MRTERQWVij] f8 



3] | TEROWVLIQll fs 



15| 1 VLCGLIQQTV | |? 



18 GLIQQTVTSV 8 



21 QQTVTSVPGM 8 



29 GMDLLSGTYI 8 



Table XL 
109P1D4V.2 
N' terminal- 
B08-10mers 



No Results 
Found, 



Table XLI 
109P1D4V.2 
N* termlnal- 

B1510- 
lOmer 



No Results 
Found. 



Table XLI! 
109P1D4V.2 
N' terminal- 
B2705- 
10mer 



No Results 
Found. 



Table XUII 
109P1D4V.2 
N' terminal- 
B2709- 
lOmer 



r 



No Results 
Found. 



Table XLIV 
109P1D4V.2N 
temiinalB4402-10mer 



Each peptide is a 
portion of SEQ ID NO: 
5; each start position 
is specified, the length 
of peptide is 10 amino 

acids, and the end 
position for each 

peptide is the start 

position plus nine 



al lTERQWVLIQ l [ [21 



Ti l ERQWVLIQIF | [T5 



M IQiFQVLCGL |fl4 



Ti l WVLIQIFQVL1 I13 



^ |PGMDLLSGT Y|[l3 



24 VTSVPGMDLL 12 



11 QIFQVLCGLI 11 



Table XLV 
109P1D4V.2 
N' terminal- 
B5101- 
lOmer 



No Results 
Found. 



Table XLVI-109P1D4V.2 
N'temiinal-ORBI 0101 
15-mers 



Each peptide is a portion of 
SEQ ID NO: 5: each start 

position is specified, the length 

of peptide Is 15 amino acids. 

and the end position for each 
peptide Is the start posiGon 

plus fourteen 



^ |\gGMDLLSGTYIFAV| |34 



i21||QQTVTSVPGMDLLSG 31 



Table XLV1-109P1D4V.2 
N'temiinal-DRBI 0101 
15-mers 



Each peptide is a portion of 
SEQ ID NO: 5; each start 
position is specified, the length 
of peptide is 15 amino acids, 
and the end position for each 



plus fourteen 



T|l ERQWVLIQiFQVLCG 



loll IQIFQVLCGLIQQTV \\: 



5 RQWVLIQIFQVLCGL 1 25 



13 FQVLCGLIQQTVTSV 24 



15]| VLCGLIQQTVTSVPG ||23 



lel) LCGLIQQTVTSVPGM |[23 



fill LIQIFQVLCGLIQQT |[22 



17 ICGUQQTVTSVPGMDl 22 



J\\ VLIQIFQVLCGLIQQ |il7 



[l3|| FQVLCGLIQQTVTSV |[l7 



Table XLV1I-109P1D4V.2 
N'terminal-DRB10301- 
15mers 



Each peptide is a portion of 

SEQ ID NO: 5; each start 
position is specified, the length 

of peptide is 15 amino acids, 
and the end position for each 

peptide is the start position 
plus fourteen 



5 i i rowvliqifovlcgl | |2t 
2i] |qqtvt$vpgmdllsgH 2T 



6 QWVLIQIFQVLCGLI 19 



12|| IFQVLCGLIQQTVTS IR4 



2911 GMDUSGTYIFAVLL |[l3 



J\\ LIQIFQVLCGUQQT |[j2 



25| | TSVPGMDLLSGTYIF | fi2 



27|| VPGMDLLSGTYIFAV |[12 



28|| PGMDLLSGTYIFAVL 12 



7]| wvliqifqvlcguq |[TT 




Table XLVIiH09P1D4v.2N' 
tenninal-DRBI 040M5-mers 



wo 2004/098515 



Each pepfide is a portion of 
SEQ ID NO: 5; each start 
position is spedfied, the length 
of peptide is 15 amino adds, 
and the end position for each 
peptide is the start position 
plus fourteen 



Tal l FQVLCGLlQQTVrSV l |26 



4ll ERQWVUQIFQVLCG |j22 



IQIFQVLCGUQQTV 



27 VFGMDLLSGTVIFAV [20 



14 QVLCGLIQQTVTSVP m 



Sl l RQVWLIQIFQVLCGL | |l4 



7 WVLIQIFQVLCGLIQ 14 



12^ IFQVLCGLIQQTVTS 14 



lillLCGLlQQTVrSVPGMlll? 



17 CGLIQQTVTSVPGMD 14 



Each peptide is a portion of 
SEQ ID NO: 5; each start 
position ts specified, the iengthj 
of peptide is 1 5 amino adds, 
and the end position for each 
peptide is the start position 
plus fo urteen 



Table XLIX-109P1D4V.2N' 
Terminal-DRBIIIOI 

15-mer5 



^1 WS\A=>GMDlijGrr1 



17l !CGUQQTVTSVPGMD| |15 
LIQIFQVLCGUQQT l[l4 



21]|QQTVTSVPGMDLLSG||14 



t\\ WVUQIFQVLCGUQ Hjg 
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Table XXII-109P1D4 
v.3-A1-9-niers 



Each pepSde is a 
portion of SEQ ID NO: 
7; each start position is 
spedfied. tiie lengtii of 
peptide is 9 amino 
adds, and the end 



peptide Is the start 
position plus eight 



78 TSHGLPLGYi|26 



234 SAQASALCY 23 



135 NCTQECLIY 21 



62l |SSDGGLGDH| |l9 



69 IDHDAG^TS 18 



100|RIEGDGNSD||18 



106 NSDPESFl 18 



111 SIFIPGLKK 18 



83 PLGYPQEEY 17 



108 DPESTFIPG 17 



37 1 KSEGKVAGKH16 



61 SSSDGGLGD 15 



132 ASDNCTQEC|115 



288|l$VDQGVQGS|(j5 



2941 QGSATSQFY||15 



302 YTMSERLHP 15 



310| PSDDSIKVl ||15 



87 PQEEYFDRA|14 



145 HSDACWMPA |14 



304 MSERLHPSDI114 



10 MKEWRSCT 13 



154 SLDHSSSSQ 13 




Table XX1II-109P1D4 
v.3-A0201-9-mers 



Each peptide is a 
portion of SEQ ID NO: 
7; each start position is 
spedfied, ftielengtii of 
peptide is 9 amino 
adds, and the end 
position for eadi 
peptide is tiie start 
position plus dght 



PCT/US2004/013568 



Table XXIil-109P1D4 
v.3-A0201-9-n[\ers 



Each peptide is a 
portion of SEQ ID NO: 
7; each start position is 
specified, the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
position plus eight 



74 SLTSTSHGL 23 



215 ALHHSPPLV 23 



285 GLCSVDQGV 22 



307 RLHPSDDSI 22 



2Q3|| ALCHSPPPn|2l] 



256 SPLPQVIAL 21 



281 QGADGLCSV 21 



238 SALCYSPPL 20 



166 SALCHSPPL 19 



,190 lALCHSPPV 19 



214|| SALHHSPPlI iIQ 



227|1 ALHHSPPSa1 |19 



25QH AAlSHSSPLlljg 



5l |HTRPPMKE V]|l8 



253 SHSSPLPQV 18 



267 SQAQSSVSL 18 



121 AEITVQPTV 17 



14Q|| CLlYGHSDAl(j7 



147 DACWMPASL 17 



jlTSll STQHHSPRVljjl 



ri9l]| ALCHSPPVf| [l7 



53l lHLPEGSQE"s] [T6 



11311 FIPGU<KAA |ll6 



12411 TVQPTVJEEAUg 



^1 ALCYSPPLA1 |16| 



g72llSVSLQQGWVlll6 



274 SLQQGWVQG 16 



314|| siKviPifniie 



3161 1 KviPHTpn iie 



42 VAGKSflRRV 15 



66 GLGDHDAGS 15 



112 TFIPGLKKA 15 



261 VIALHRSQA 15 



303 ™SERmPS 15 
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Table XXIIM09P1D4 

v.3-A0201-9-mers 


Each peptide is a 
portion of SEQ ID NO: 
7; each start position is 
specified, the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
position plus eight 




67 


LGDHDAGSL 14 


70 


HDAGSLTST [U 


81 


1 GLPLGYPQE 14 


109 


1 PESTFIPGL 14| 


116 


GLKKAAEIT 14 


141 


LIYGHSDAC 1 14 


154 


SlDHSgSSQ 14 


194 


HSPPVIQTI 14i 


263 ALHRSQAQS 14|| 


278 GWVQGADGL 14 


312 


1 DDSIKyiPL 14 


77 


STSHGLPLG 13 


117 1 U<KAAEITV 13 


119 


KAAEITVQP 13 


120 


AAEITVQPT [13 


123 


ITVQPIVEE 13 


133 


SDNCTQECL 13 


160 


SSQAQASAL 13 


167 


ALCHSPPLS 13 


205 


CHSPPPIQV [13 


217 


HHSPPLVQA |13 


241 


CYSPPLAQA 13 


257 


PLPQVIALH [13 


275 


LQQGWVQGA 13 


288 


SVDQGVQGS 13 


309 


HPSDDSIKV 13 


317| 


VIPLTTFTP 1 13 



Table 
XXIV- 
109P1D4 

V.3- 
A0203^9- 
mers 



No 

Results 
Found. 



Table XXV-109P1D4 
v.3-A3-9-mers 



Each peptide is a 
portion of SEQ ID HO. 
7; each start position is 
spedfied, the length of 
peptide is 9 anf)lno 
adds, and the end 
position for each 
peptide is the start 
position plus eight 



3 II SVHTRPPMK 25 



T3l |VVRSCIPMK| |24 



29||WIHPQPQRK|22 



222| LVQATALHH 22 



263| |ALHRSQAQS] |22 



41 IKVAGKSQRR 21 



274 SLQQGWVQG 20 



316 KViPLUTT 20 



37 KSEGKVAGK 19 



260 QV[ALHRSQ 19 



307 RLHPSDDSI 19 



TTTjl STFiPGLKKl |l8| 



14Q|| CLjYGHSDA| [l8 



173 PLSQASIQH |18 



191 ALCHSPPVT 18 



210 PIQVSALHH 18 



257 PLPQVIALH 18 



292j GVQGSAISQ 18 



314|| SIKVIPLTinP 



71 |RPPMKEWr] [17 



185) 1 RVIQTlALCl [l7 



22111 PLVQAmH 17 



245 PI^QAAAjS 17 



261 1 VIALHRSQA 17 



33 QPgRKSEGK 16 



81 GLPLGYPQE 16 



83 PLGYPQEEY 16 



154 SLDHSSSSQ 16 



212 QVSALHHSP 16 



227 ALHHSPPSA 16 



44 GKSQRRVTF 15 



[141 



LIYGHSDAC 15 



Table XXV-109P1D4 
v.3-A3-9-mers 


Each peptide is a 

Dortlnn nf \n NO* 

7; each start position is 
spedfied, the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
position plus eight 




234 


SAQASALCY|15 


|12||EVVRSCIPMH14 
|40||GKVAGKSQRl(l4 


49 


RVTFHLPEG 


|14 


52 jFHLPEGSQE |l4 


|66|iGLGDHDAGS|il4 
|l16|| GLKKAAEIT |(l4 


122 


EiWQPWE 


14 


162 


QAQASALCH 


14 


167 


ALCHSPPLS 


14 


203 


ALCHSPPPI 


14 


215 


ALHHSPPLV 


14 


239 


ALCYSPPLA 


14| 


272 


SVSLQQGWV 


14 


45 


KSQRRVTFH 


13 


53 


HLPEGSQES 


13 


92 


FDRATPSNR 


13 


124 


TVQPTVEEA 


13 


189 


TIALCHSPP 


13 


197 


PVIQTjALC 


13 


201 


TIALCHSPP 


13 


266 RSQAQSSVS 


13 


279 WVQGADGLC 13j 


288 SVDQGJ/QGS 13 


308 


LHPSDDSIK 


13 


317| 


1 VIPL7TETP 1 


13 



Table XXVI-109P1D4 
v.3^6-9-mers 



Each peptide is a 
portion of SEQ ID NO: 
7; each start position is 
spedfied, the length of 
peptide is 9 amino 
adds, and the end 
po^on for each 
peptide is the start 
position plus eight 
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312 DDSIKVIPL 22 



12 EWRSCTPM 24 



147l |DACWMPASL| li7 



315 IKVIPLTTF 17 



m\\ STFiPGLt^ |l6 



124 TVQPTVEEA 16 



256 SPLPQVIAL 16 



260 QVIALHRSQ 16 



313 DSiKVlPLT 16 



316 KVIPLTTR 16 



335 DSPMEEHPL 16 



4911 RVTFHLPEg1[i5 



90 H EYFDRATPSl [l5 



122 EITVQPTVE 15 



127 PTVEEASDN 15 



136 CTQECLIYG 15 



185 RVTQTIALC 15 



197 PVTQTIALC 15 



288 SVDQGVQGSI115 



23 STTMEIWIH Ih4 



24| TTMEIWIHP ||14| 


27 


EIWIHPQPQ 14 


110 


ESTFIPGLK 14 


184 


1 PRVTQTIAL 14 


188 


1 QTIALCHSP 1 14 


196 


PPVTQTIAL ||14 


200 1 QTIALCHSP 


14 


208 


1 PPPIQVSAL 1 


14 


250 


AAISHSSPL 


14 


321 


TTFTPRQQA 


14 


50 


1 VTFHLPEGS 


13 


60 


ESSSDGGLGl 


13 


76 


TSTSHGLPL 


13 


77 


II STSHGLPLG 


13 


78 


ITSHGLPLGY 


13 


128 


ITVEEASDNC 


13 


131 


EASDNCTQEl 


13 


l284l|DGLCSVDQG 13 


|3 


Jl SVHTRPPMK 


12 


|13 


JIWRSCTPMK 


12 


|22 


1 ESTTMEIWI 1 


112 


39 


J EGKVAGKSQ 12 


56 


1 EGSQESSSD 12 


|71| DAGSLTSTSi 


|12 



Table XXVI-109P1D4 
v,3-A26-9-niers 



Each peptide is a 
portion ofSEQ ID NO: 
7; each start portion is 
specified, the lengOi of 
peptide is 9 amino 
acids, and the end 
position for each 
peptide is the start 
position plus eight 



109 PESTFIPGL 12 



123 ITVQPTVEE 12 



130||EEA$DNGfQl [l2 



135 NGTQEGLIY 12 



139 EaiYGHSD 12 



212 QVSALHHSP 12 



234 SAQASALCY 12 



27211 SVSLQQGWV||12 



278 GWVQGADGL 12 



Table XXVIM09P1D4 
v.3-B0702-9-mers 



Each peptide is a 
porQonofSEQID NO: 
7; each start position Is 
specified, the length of 
peptide is 9 amino 
acids, and the end 
position for each 
peptide is the start 
position plus eight 



232 PPSAQASAL 24 



256 SPLPQVI^il 23 



196 PPVTQTIAL 22 



208 PPPIQVSAL 22 



220 PPLVQATAL 22 



330 RPSRGDSPM W 



18 TPMKESHM 19 



183 SPRVTQTIA 19 



207 SPPPIQVSA 19 



244 PPLAQAAAi 19 



243|1$PPLAQAAa]|T8 



309|| HPSDDSii0/l (lg 



171 SPPLSQAST 17 



195| 1 SPPVTQT]a1 [17 



2i9|| spplvqataI IT? 



231||SPPSAQASa]|171 



Table XXVIH09P1D4 
v.3-B0702-^^ners 


Eadi peptide is a 
poruon or ocu lu riKJ- 
7; each start position is 
spedfied, the length of 
peptide is 9 ammo 
acids, and the end 
position for each 
peptide is the start 
po^on plus eight 




J8J[PPMKEWRS 15 


7 llRPPMKEWR |14 


76 TSTSHGLPL 


14 


114|[1PGLKKAAE 


14 


193||CHSPPVTQT 


14 


217 HHSPPLVQA |14 


312 DDSIKVIPL 


14 


318 1 IPLTTFTPR 


14 


46 SQRRVTFHL 


13 


96|LTPSNRTEGD 


13 


109 PESTFIPGL 


13 


229 HHSPPSAQA |13 


241 CYSPPLAQA 


13 


25011 AAISHSSPL 1 


13 


267 SQAQSSVSLJ113 


324||TPRQQARPS |13 


5 llHTRPPMKEV 


12 


31J|HPQPQRKSEJ|12 


54 LPEGSQESSjl2 


59 IIqESSSDGGLI 12 


82j|LPLGYPQEEj 


112 


108 DPESTFIPG 


12 


160l|SSQAQASAL 


12 


166 SALCHSPPL 


12 


169| CHSPPLSQA 


12 


184 PRVTQTIAL 


12 


205 CHSPPPIOVj 


12 


214 SALHHSPPL 


12 


238l|SALGYSPPL 


|12 


253 SHSSPLPOV 


12 


258|| LPQVIALHR 


12 



Table XXVIIM09P1D4 
y.3-B08^mefs 



wo 2004/098515 
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Each peptide is a 
poruon ot qcvj \u inu. 
7; each start position is 
specified, the length of 

peptide is 9 amino 

position for each 
peptide IS the start 
position plus eight 




Table XXVIII.109P1D4 

v.3-B08-9-mers 


Each peptide is a 
oorfinn of ^FH in MO* 

7; each Start position is 
spedfied, the length of 
peptide Is 9 amino 
adds, and the end 
position for each 
peptide is the start 
position plus eight 






312 DDSIKVIPL 21 


OAft CDI DA\/lAi Oft 

ZOO orLrUvlAL ZD 






278 GWVQGADGL 11 


4o oUKKVIrHL lo 




7 A CI TOTCUOl 4 0 
OAO OOOI/*\\/CAI \ao 


1 Table XXIX-109P1D4 
Lv.3-B1510-9-mers 


ZUo rrPIQVoAL |1o 
99nll PPI V/OATA! 1ft 


1 Each peptide is a 
portion of SEQ ID NO: 
7] each start position Is 
specified, the length of 
peptide Is 9 amino 
acids, and the end 
position for each 
peptide is tiie start 
1 position plus eight 


7 IIRPPMKFWRI 17 

f II rxrr ivirvt V vr\ 1 if 


1'1'>II Pl^l U'l^AAPt i7 




IQfi PPVTCiTIAI 17 




^1A QilA/IPI TT 17 






'^'l fiPfiRK'QFrik' 1R 


|30 IHPQPQRKS 


16 


*t*t V7f\OUr\r\V 1 r ID 




|217 HHSPPLVQA 16 


IRf^il ^At PHQPPi 1R 


ll80| QHHSPRWQ 15 


91 i QAl MMQPPI 1A 


• 


|193 CHSPPVTQTIiS 


O'^ft QAI PVQPDI llR 
ZOO oALv/TorrL (ID 


|205 CHSPPPIQV 


|15 


f 00 Or lA V 1 w 1 1 A 10 




|169 CHSPPLSQA 14 


"^Q FfiKWAftKCirv 1/i 




[181 HHSPRVTQT 14 


Qfi TPQWRTPr^n lil 
oO frOI\r\iCV3Lf 14 




^ LHHSPPLVQ 14 


1A7 nAPWMPA^I 1/1 

Iff Ur\VyVv(Vlrr\OL I'r 




^ HHSPPSAQA 14 


250 AAISHSSPL 14 

£>wv rVM^I i\jOf L. l*T 


^ SPLPQVIAL 14 


262 lALHRSOAO 14 




^ SQAQSSVSL 14 


Q PMkFWR^ift h'^ 

^ r iViiVt V Vr\Ow 1 lO 




44 GKSQRRVTF 13 


160 SSOAOASAL 1? 


109 PESTFIPGL 13 


244 PPI AOAAAI 1"^ 




144 GHSDACWMP 13 


967 ^OAO^^VQI 1 


^ LHHSPPSAQ 13 


19 PMKESTTMEI12 


253 SHSSPLPQV 13 


133 SDNfiTOFni 19 




278 GWVQGADGL 13 


203 ALCHSPPPi 12 




4 VHTRPPMKE 12 


307 RLHPSDDSi 12 




[52 FHLPEGSQE 12 


324 TPRQQARPS 12 


169 DHDAGSLTS 12 


35 QRKSEGKVA 11 




^ DHSSSSQAQ 12 


37 KSEGKVAGK 11 




208 PPPIQVSAL 12 


109 1 PESTFIPGL 11 




220 PPLVQATAL|12 


184| PRVTQTIAL 111 




232 PPSAQASAL|12 
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Table XXIX-109P1D4 
v.3-B1510-9-mers 


Each peptide Is a 
Dortion of SEQ ID NO* 

7; each start position is 
spedfied, the length of 
peptide is 9 amino 
adds, and the end 
position for ead) 
peptide Is the start 
position plus eight 




300 


QFYTMSERL 12 


312 


DDSIKVIPL 12 


59 


QESSSDGGL |11 


76 


TSTSHGLPL [11 


79 


SHGLPLGYP 11 


105 


GNSDPESTF 11 


147 


DACWMPASL 11 


160 


SSQAQASAL||11 


166 


SALCHSPPL ||11 


184 


PRVTQTIAL 11 


196 


PPVTQTIAL 11 


214 


SALHHSPPL 11 


238 


SALCYSPPL \\i 


46 


SQRRVTFHL jio 


67 


LGDHDAGSL||10 


74 


SLTSTSHGL 10 


133 


SDNCTQECL |lO 


250 


AAISHSSPL 10 


264 


LHRSQAQSS 10 


308 


LHPSDDSIK |(10J 


316 


IKVIPLTTF 10] 


335 


DSPMEEHPL 10 


18 1 


ITPMKESTTM 9 




[ySVHTRPPM 8j 


84 1 


iLGYPQEEYFl 8| 


330||RPSRGDSPM| 8| 



Table XXX-109P1D4 
v.3'B2705-9Hners 

Each peptide is a 
portion of SEQ ID NO: 

7; each start position is 
spedfied, the lengtii of 
peptide Is 9 amino 
adds, and the end 
position for each 
peptide is the start 
position plus eight 
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325 PRQQARPSR 24 



184 PRVTQTIAL 22 



2^ |GWVQGADGL| |19 



40 GKVAGKSQR| 19 



28 IWIHPQPQR 18 



4T] |KVAGKSQRR1 [18 



71 |RPPMKEVVR] |17 



37 KSEGKVAGK 17 



44l |GKSQRRVfF| |17 



111 STFIPGLKK 17 



3151 1 IKVIPLTTF | |17 
48ll RRVTFHLPElljg 



99 NRTEGDGNS 16 



105 GNSDPESTF 16 



265 HRSQAQSSV 16 



267 SQAQSSVSL 16 



330 RPSRGDSPM 16 



is Htpmkestb/i H l5 



93 DRATPSNRT 15 



20911 PPlQVSAmlljg 



220 PPLVQATAL 15 



250 AAISHSSPL 15 



256 SPLPQVIAL 15 



257 PLPQVIALH 15 



300 QFYTMSERL 15 



318 IPLTTFTPR 15 



299 SQFYTMSER 15 



72 AGSLTSTSH 14 



109 PESTFIPGL 14 



115 PGLKKAAEI 14 



173 PLSQASTQH 14 



177 ASTQHHSPR 14 



2i4ll salhhspplIIu 



306 ERLHPSDDS 14 



307 RLHPSDDSI 14 



333||RGDSPMEEH]{j4 



T1 |TRPPMKEVVl (T3 



ullVRSCTPMKElljl 



29 WIHPQPQRK 13 



45 KSQRRVTFH 13 



213 



Table XXX-109P1D4 
v.3-82705-9-mers 


Each pepfide is a 
portion ofSEQ ID NO: 
/ , eacn stan posinon is 
specified, the lengSiof 
peptide is 9 amino 
adds, and Oie end 
position for each 
peptide is the start 
position plus eight 




84 


LGYPQEEYF 13 


92 


FDRATPSNR 13 


137 


tqecliyghJi3 


258 


LPQVIALHR 13 


312|| 


DDSIKVIPL 13 


322 


TFTPRQQAR 13 


332 SRGDSPMEE 13 


12 


EWRSCTPM (12 


33 


QPQRKSEGK |12 


35 


QRKSEGKVA [12 


59 


QESSSDGGL 12 


67 


LGDHDAGSL 12 


78 


TSHGLPLGY 12 


83 


PLGYPQEEY [12 


86 


YPQEEYFDR 12 


133 SDNCTQECL |12 


13511 NCTQECUY 1|12| 


147||DACWMPASL|[l2| 


|l60 


SSQAQASAL 12 


196 


PPVTQTIALJ112 


208 


PPPIQVSAL 12 


221 


PLVQATALH 12 


232 


PPSAQASAL 12 


293||VQGSATSQF 112 


308 


LHPSDDSIK ||12 


[3291 ARPSRGDSP |12 



Table XXXI-109P1D4 

v.3-B270^9-mers 



Each peptide is a 
portion of SEQ ID NO: 
7; eadi start position Is 
spedlied, the length of 
peptide is 9 amino 
adds, and the end 
position for each 
pepfide is the start 
position plus eight 



1 


|184|| 


PRVTQTIAL 21 


iBjl 


TRPPMKEW 19 


|265ll HRSQAQSSV |18 


48| 


RRVTFHLPE ||16 


278 GWVQGADGL |15 


256 


SPLPQVIAL 14 


|76 


1 TSTSHGLPL |13 


166| SALCHSPPL |13 


214| 


ISALHHSPPL 13 


220| PPLVQATAL |l3 


238 SALCYSPPLl|13 


250 


AAl^SSPL 1 


13 


300 


QFYTMSERL 


13 


307 


RLHPSDDSI 1 


13 


44 


GKSQRRVTF 


12 


67 1 LGDHDAGSL |12 


74 


SLJSTSHGL 1 


12 


99 


NRTEGDGNS 


12 


190 


lALCHSPPV 


12 


285 


GLCSVDQGV 


12 


306 


]| ERLHPSDDS 


12 


329 


I ARPSRGDSP 


12 


33C 


RPSRGDSPM 


12 


35 


QRKSEGKVA 11| 


59 


QESSSDGGL 11 


84 


LGYPQEEYF 11.| 


93 


DRATPSNRT 


11 


105 GNSDPESTF 


111 


109| PESTFIPGL 




r^j PGLKKAAEI 


11 


1I21J AEITVQPTV 


11 


143|YGHSDACW!^ 


11 


160 SSQAQASALj 


11 


198 1 PPVTQTIAL 


11 


208 1 PPPIQVSAL 


11 


232 PPSAQASAL 


111 


244 PPLAQAAAi 


|11 


2531SHSSPLPQV 


|11 


267 SQAQSSVSL 


1111 


296 SATSQFYTM 


I|11 


312 DDSIKVIPL 


I|11 


|325 PRQQARPSRl|ll| 
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PCT/US2004/013568 



Table XXXII 
109P1D4v.a-B4402- 
9-mers 


Each peptide is a 
portion of SEQ ID NO: 
7; each start position 
is specified, the length 
of peptide is 9 amino 
acids, and the end 
position for each 
peptide is the start 
position plus eight 




109 


PESTFIPGL 


25 


21 1 


KESTTMEIW||23 


69 


QESSSDGGL 21 


256 


SPLPQVIAL 


19 


121 


AEITVQPTV 


18 


250 


AAISHSSPL 


16 


310 


PSDDSIKVI 


16 


26 


MEIWIHPQP 


15 


44 


GKSQRRVTF 15 


184 


PRVTQTIAL 


15 


196 


PPVTQTIAL 


15 


89 


EEYFDRATP 


14 


160 SSQAQASAL 14 


194 


HSPPVTQTI 


14 


208 


PPPIQVSAL 


14 


220 


PPLVQATAL 


14 


232 PPSAQASAL 


14 


254| 


HSSPLPQVI 


14 


11 1 


KEWRSCTP 


13 


38| 


SEGKVAGKS 13 


46 


SQRRVTFHL 


13 


78| 


TSHGLPLGY 


13 


84 


LGYPQEEYF 


13 


88 QEEYFDRAT 13 


105 GNSDPESTF 


13 


106 


NSDPESTFI 


13 


130 EEASDNCTQ 


13 


234 


SAQASALCY 


13 


305 SERLHPSDD 


13 


312 


DDSIKVIPL 


13 



Table XXXIII 
109P1D4V.3-B5101 
9-mers 



Each peptide is a 
portion of SEQ ID NO: 
7; each start position Is 
specified, the length of 
peptide is 9 amino 
acids, and the end 
position for each 
peptide Is the start 
position plus eight 




244 PPLAQAAAI 


24 


42 VAGKSQRRV 23 


147 DACWMPASL 22 


190 lALCHSPPV 


22 


309 HPSDDSIKV 


22 


115 PGLKKAAEI 


21 


256 SPLPQVIAL 


21 


220 PPLVQATAL 


20 


208 PPPIQVSAL 


19 


238|| SALCYSPPL 


19 


166 SALCHSPPL 


18 


196 PPVTQTIAL 1 18 


214 SALHHSPPL 


18 


232 PPSAQASAL 


18 


318 IPLTTFTPR 


18 


82 LPLGYPQEE 


|17 


108 DPESTFIPG 


17 


310|| PSDDSIKVI 


17 


7 llRPPMKEVVR 16 


7lJ[DAGSLTSTS 


16 


250 AAISHSSPL 


16 


28lj|QGADGLCSV 16 


8 llPPMKEWRS 15 


18||TPMKESTrM 


15 


67 LGDHDAGSL||15 


94 RATPSNRTE 


15 


134 DNCTQECLI 


15 


172 PPLSQASTQ 


15 


182 HSPRVTQTI 


15 


194 HSPPVTQTI 


15 


219 SPPLVQATA 


15 


246 LAQAAAISH 


15 


258 LPQVIALHR 


15 


284)lpGLCSVDQG 15 


^[TRPPMKEW 14 


54JLLPEGSQESS 14 


86 YPQEEYFDR 14 



Table XXXin 
109P1D4V.3-B5101 
9-mers 


Each peptide s a 
portion of SEQ ID NO: 
7; each start position is 
specified, the lengtti of 
peptide Is 9 amino 
adds, and the end 
position for each 
pepfide is the start 
posilton phis ei^ 




117 


[LKKAAEITV 14 




QAQASALCH |14 


202 


1 lALCHSPPP ||14 


234 


SAQASALCY |14] 


254 


HSSPLPQVI 14 


262 


lALHRSQAQ 14 


282 GAD6LCSVD 14 


312 


DDSIKVIPL 14| 


22 


ESTTMEIWI |13 


114 


IPGLKKAAE (l3 


119 


KAAEITVQP ||13| 


120| AAEITVQPT ||13 


121 


AEITVQPTV jl3 


195 


SPPVTQTIA 13 


226 


TALHHSPPS 13 


268 IQAQSSVSLQ 13 


296 


SATSQFYTM |t3 


300 QFYTMSERL 13 


324 TPRQQARPS 13 


20 


MKESTTMEI 12 


34 


PQRKSEGKV (12 


84 


LGYPQEEYF 12 


106 


NSDPESTFI 12 


131 


EASDNCTQE 12 


171 


SPPLSQAST|12 


183 


SPRVTQTIA 1 12 


203 


ALCHSPPPI 12 


207 


SPPPIQVSA 12 


209 


IPPIQVSALH 12 



Table XXXJV 
109P1D4V.3-A1 
10-mers 



wo 2004/098515 



Each peptide is a 
portion of SEQ IDNa 
7; each stefft position Is 
spedfied, the length of 
peptide is 10 amino 
adds, and the end 
position for each peptide 
is the start position plus 
nine 



78 SISHGI-PLGYH29 



234 PSAQASALCY 26 



1351 1 DNCTQECLiYi [2T 



63 SSDGGLGDHD 18 



101||RIEGDGNSDP| |18 




312) 1 SPDSIKj/jPLl lj^ 
83l ll£LGYPfiEEYl |l6| 




Each peptide is a portion 
ofSEQID NO: 7; eadi 
start position is specified, 
tiie length of peptide Is 
10 amino adds, and the 
end position for each 
peptide is the start 
position plus nine 



Table XXXV-109P1D4 
v,3-A0201-10-mers 



275l lSLQQGVVVQGAl |2j 
42l lKVAGKSQRRVl |j9 
2081 1 SPPPIQVSAL | [j9 
2151 1 SAmHSPPLVl Ogl 

I2i1 l AAEiryQpfvl tisI 




256| [ SSPLPQVIAL | |17 
28lllVQGADGLCSV||l7 



215 



Table XXXV-109P1D4 
v.3-A0201-10-mers 



Each peptide is a portion 
ofSEQ ID NO: 7; each 
start position is spedfied, 
the lengtii of peptide is 
10 amino adds, and the 
end position for each 
peptide is the start 
position plus nine 



ell HTRPPMKEVVlljg 



¥ll PMKESnMEilljl 



112 STFiPGU<KA |16 



155 SLDHSSSSQA ||16 



192)1 ALCHSPP\n^|j6 



142 LIYGHSDACW 15 



168|| ALCHSPPLSQltjs 



238 ASALCYSPPL 1 15 



214 VSALHHSPPL 14 



264 ALHRSQAQSS | |14 



265^ LHRSQAQSSV 14 



267 RSQAQSSVSL 14 



160 SSSQAflASAL 13 



13 



Il84l l SPRVTQTIAL 
1911 1 lALCHSPPVT | ll3l 



19611 SPPWQfiALlll3| 



20411 ALCHSPPPIQ l[T3| 




22711 TALHHSPPSA||13 



228 ALHHSPPSAQ 



232|SPPSAQA$AL 



2391 1 SALCYSPPLA | ll3 



240 ALCYSPPLAQ 13 
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Table XXXV-109P1D4 
v.3-A0201-10-mers 



Eadi peptide is a portion 
OfSEQID NO: 7; each 
start position is spedfied, 
ttie length of peptide is 
10 amino adds, and tiie 
end position for each 
peptide is tiie start 
position plus nine 



24l] | LCYSPPLAQA I jjj 



^ 1 spplaqaaaTI P 



304 TMSERLHPSD 13 



25 TTMEIWIHPQ 12 



30l|WIHPQPQRi^|l2 



34 QPQRKSEGKV||12 



59 SQESSSDGGL 12 



133 ASDNCIQECL ||12 



137 CTQECLIYGH 12 




Table XXXVI 
109P1D4V.3-A0203 
10-mers 



Each peptide is a 
portion OfSEQID NO: 
7; each start position is 
spedfied, the lengtti of 
peptide is 10 amino 
adds, and tiie end 
position for each 
peptide is tiie start 
position plus nine 



wo 2004/098515 



Table XXXVI 
109P1D4V.3-A0203 
10-mers 



Each peptide is a 
portion of SEQ ID Na 
7; each start position is 
specified, the length of 
peptide is 10 amino 
adds, and the end 
position for each 
peptide is the start 
position plus nine 



243 YSPPLAQAAA 27 



113 TFIPGLKKAA 19 



242 CYSPPLAQAA 19 



1571|DHSSS$QAQA| [18 



159 SSSSQAQASA 18 



21911 HSPPLVQATAltlg 



229||LHHSPPSAQa1 |18 



231 HSPPSAQASA 18 



241 LCYSPPLAQA 18 



114 FjPGLKKAAE ||17 



244ISPPLAQAAAI 17 



Table XXXVII 
109P1D4V.3-A3 

10-mers 



Each peptide Is a portion 
of SEQ ID NO: 7; each 

start position is 
specified, flie length of 
peptide is 10 amino 
acids, and the end 
position for each peptide 
is the.start position plus 
nine 



308 RLHPSDDSIK 30 



13 EWRSCTPMK 24 



186 RVIQTIALCH 24 



261 QVIALHRSQA 24 



317) 1 KVIPLIIFfp1 |23 



192 ALCHSPPVTQ 22 



293 GVQGSjgSQF 22 



216 ALHHSPPLVQ 21 



|264 ALHRSQAQSSH 2I 



19811 pviqtialchII^ 



222 PLVQAIALHH 20 



jziell PLAQAAAISH II20 



216 



Table XXXVII 
109P1D4V.3-A3 
10-mers 



Each peptide is a portion 
of SEQ ID NO: 7; each 

start position is 
specified, the length of 
peptide Is 10 amino 
adds, and the end 
position for each peptide 
is the start position plus 
nine 



PLPQVIALHR 20 



168 ALCHSPPLSQ 19 



273 SVSLQQGWVQ 19 



3T5I I SiKVlPLn?l [l9 



37 RKSEGKVAGK 18 



^ |ALHHSPPSAQ] [18 



240 ALCYSPPLAQ1 18 



280 WVQGADGLCS 18 



44 AGKSQRRVTF|17 



67 GLGDHDAGSL 17 



142 LIYGHSDACW 17 



155 SLDHSSSSQA 17 



213 QVSALHHSPP 17 



28 EIWIHPQPQR 16 



29| j IW1HPQPQRK1 [16 



42 KVAGKSQRRVH16 



iTill ESIFIPGLKKl lTi 



71 |TRPPMKEVVR| [15 



14] |WRSCIPMi<E] [l5 



50 RVIFHLPEGS 15 



11711 GLKKAAEnV ||15 



252 AISHSSPLPQ 15 



2861|GLCSVDQGVq1|T5 



Table XXXVill 
109P1D4V.3-A26 
10-mers 



Each peptide Is a portion 
of SEQ ID NO: 7; each 

start position is 
specified, the length of 
peptide is 10 amino 
adds, and the end 
position for each peptide 
is the start position plus 
nine 
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Table XXXVIII 
109P1D4V.3-A26 
10-mers 


Each peptide is a portion 
of SEQ ID NO: 7; each 

start position is 
spedfied, the length of 
peptide Is 10 amino 
adds, and the end 
position for each peptide 
is the start position plus 
nine 




13 EWRSCTPMK 


25 


109 


DPESTFIPGL 


21 


78 


STSHGLPLGY 


20 


293 GVQGSATSQF 20 


105 DGNSDPESTFl 


19 


135 


DNGTQECLIY 


19 


76 


LTSTSHGLPL 


18 


112 


STFIPGLKKA 


18 


315 


SIKVIPLHF 


18 


91 


EYFDRATPSN 


16 


124 


ITVQPTVEEA 


16 


208 


SPPPIQVSAL 


16 


261 


QVIALHRSQA 


16 


317 


KVIPLTTRP 


16 


23 


ESTTMEIWIH 


15 


25 


TTMEIWIHPQ 


15 


28 


EIWIHPQPQR 


15 


123 


EITVQPTVEE 


15 


256 


SSPLPQVIAL 


15 


312 


SDDSIKVIPL 


15 


51 


VTFHIPEGSQ 


14 


111 


ESTFIPGLKK 


14 


128| 


PTVEEASDNG 


14 


1371 


CTQECLIY6H 


14 


2231 


LVQATALHHS|14 


3141 


DSIKVIPLTT 


14 


322 


TTFTPRQQAR 


14 


61 


ESSSDGGLGD 13 


70 


DHDAGSLTST1|13 


|125|TVQPTVEEAS 13 


129 


TVEEASDNCT 


13 


189 


QTIALCHSPP 


||13 


201 


QTIALCHSPP 


13 


289 SVDQGVQGSA 13 
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Table XXXVill 
109P1D4V.3-A26 
10-mers 



Each peptide is a portion 
ofSEQ ID NO: 7; each 

start position is 
specified, the length of 
peptide is 10 amino 
adds, and the end 
position for each peptide 
is the start position plus 
nin& 




Table XXXIX 
109P1D4V.3-B0702 
10-mers 



Each peptide is a 
portion of SEQ ID NO: 
7; eadi start position is 
spedfied, tiie length of 
peptide is 10 amino 
adds, and the end 
position for each peptide 
is tiie start position plus 
nine 



184 SPRVTQTIAL 1 24 



208 SPPPIQVSAL 23 



196 SPPVTQTIAL 22 



220 SPPLVQATAL 22 



109 DPESTFIPGL 21 



SPPSAQASAL 21 



115 



19 



g10) l HPSDDSiKVn ilg 



2441 1 SPPLAQ/^] |18 

stIIypqeeyfdraIO? 



34||QPQRKSEGKV 



76 



LTSTSHGLPL 



16611 ASALCHSPPL][151 



23811 ASALCYSPPlIIiII 



T1Irppmkevvrs|1i4| 



19 TPMKESHME 14 



PPSAQASALC 14 



[^ iRSQAQSSVSLj nj 
14 



217 



Table XXXIX 
109P1D4V.3-B0702 
10-mers 



Each peptide is a 
portion of SEQ ID Na 
7; each start position is 
spedfied, tiie lengtii of 
peptide is 10 amino 
adds, and tiie end 
position for each peptide 



nine 



335||GDSPMEEHPL| 


14 


9 llPPMKEWRSCi 13 


133||ASDNCTQECL 13 


160 SSSQAQASAL 13 


214lVSALHHSPPLl13 


312 SDDSIKVIPL 


13 


|319|| IPinFTPRQ 1 
pniVPVSVHTRPP" 


13 
12 


l46||KSQRRVTFHL 


12 


55 ILPEGSQESSS 12 


83 LPLGYPQEEY||l2 


97||TPSNRTEGDG|121 


147 SDACWMPASL||12 


210 PPIQVSALHH 1§ 


221 PPLVQATALH p 




PPLAQAAAIS |ll2 

ssplpqvial ||i1 


257|| 


splpqvialh 


N 










Table XL 1 
109P1D4V.3- 






B08 
, 10-mers | 












No Results 
Found. 












1 Table XLI 1 
109P1D4V.3-I 

81 510 
1 10-mers 






1 






1 No Results 
1 Found. 





Table XUI 
109P1D4V.3-I 
B2705 
10-mers 



No Results 
Found. 



Table XLIIl 
109P1D4V.3- 
B2709 
10-mers 



No Results 
Found. 



Table XUV-109P1D4 
v.S-B4402-10-mers 



Each peptide is a portion 
of SEQ ID NO: 7; each 
start position is spedfied, 
tiie lengtii of peptide is 
10 amino adds, and ttie 
end position for each 
peptide is ttie start 
position plus nine 



22 KESTTMEIW! 



122 AEITVQPTVE 19 



2081 1 SPPPIQVSALj Ijel 



44 AGKSQRRVTF 16 



133l lASDNCTQECL| 115 

Tsoll sssqaqasalHis 




liol l PESTFlP(^j ll4| 
1661 1 ASALCHSPPlI Q^ 
1821 1 HHSPR\n-QTTH j4l 
Ij^ l CHSPPVfofn ijl 
|238ll ASALCYSPPLlljl 



244 SPPLAQAAAI 14 



312^1 SDDSIKVIPL h4 



wo 2004/098515 
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I Table XLIV.109P1D4 1 
I V.3-B4402-1 Owners | 

I Each peptide is a portion I 
of SEQ ID NO: 7; each 
start position Is specified, 
the length of peptide is 
10 amino adds, and the 
end position for each 
peptide is the start 
position plus nine 



] 



39 


SEGKVAGKSQ 13 


46 


KSQRRVTFHL |13 


74 


GSLTSTSHGL 13 


76 


LTSTSHGLPL 13 


90 


EEYFDRATPS 13 


109 


DPESTFIPGL 13 


131 


EEASDNCTQE 13 


250 


AAAISHSSPL 13 


293 


GVQGSATSQF 13 


300 


SQFYTMSERL 


13 


315 


SIKVIPLTTF 


13 


60 


QESSSDGGLG 


12 


67 


GLGDHDAGSL 


12 


83 


LPLGYPQEEY 


12 


89 


QEEYFDRATP 


12 


135 


DNCTQECLIY 


12 


139 


QECLIYGHSD 


12 


147 


SDACWMPASL 


12 


234 


PSAQASALCY 


12 


254 


SHSSPLPQVI 


12 


306 


SERLHPSDOS | 


12 


12 


KEWRSCTPM 


11 


59 


SQESSSDGGLl 


11 


102 


TEGDGNSDPE 


11 


106 


DGNSDPESTF | 


11 


130 


VEEASDNCTQl 


11 


142 


LIYGHSDACW 


11 


214 


VSALHHSPPL 


11 


267 


RSQAQSSVSL 


11 


271 


QSSVSLQQGW |11 


278 QGWVQGADGL 11 


307 


ERLHPSDDSI 


11 



Table 
XLV- 
109P1D4 

V.3- 
B5101- 
10-mers| 



No 
Results 
Found. 



Table XLVI-109P1D4V.S- 
DRB1 0101-15-mers 


Each peptide is a portion of SEQ 
ID NO: 7; each start position is 
specified, the length of peptide is 
15 amino adds, and the end 
position for each peptide is the 
start position plus fourteen 




320 


SIKVIPLnFTPRQQ 30 


53 


CJRRVTFHLPEGSQES|26 


146 


CLIYGHSDACWMPAS 26 


2451 


ALCYSPPLAQAAAIS 26 


281 


LQQGWVQGADGLCSV||25 


33 


EIWIHPCJPQRKSEGK 24 


70 


DGGLGDHDAGSLTST 24 


216 


PIQVSALHHSPPLVQ 


24 


223 


HHSPPLVQATALHHSj 


24 


264 


LPQVIALHRSQAQSS 


24 


267 


VIALHRSQAQSSVSL 


24 


283 QGWVQGADGLCSVDQl|24 


318 


DDSIKVIPLTTFTPR 


24 


23 


CTPMKESTTMEIWIH 23 


193 


TQTIALCHSPPVTQT | 


23 


205 


TQTIALCHSPPPIQV 


23 


276 


QSSVSLQC3GWVQGAD 23 


327 


TTFTPRQQARPSRGD 


23 


4l 


FEVPVSVHTRPPMKE 


22 


38 


PQPQRKSEGKVAGKS 


22 


158 


PASLDHSSSSQAQASj 


22 


248 


YSPPLAQAAAISHSS 


22 


261 


SSPLPQVIALHRSQA 


22 


296 


DQGVQGSATSQFYTM 


22 


126 


AAEITVQPTVEEASD | 


l21 


294 


SVDQGVQGSATSQFY 


21 


305 


SCFTTMSERLHPSDD 


21 


14 1 


1 PPMKEWRSCTPMKE 


120 



Table XLVM09P1D4V.3- 
DRR1 nini-1f)-mpr<$ 


Each Dentlrip is <i nnrfinn nf SEO 
ID NO: 7; each start position is 
specified, the length of peptide is 
15 amino acids, and the end 
position for each peptide is the 
start position plus fourteen 




55 


RVTFHLPEGSQESSS 


20 


270 


LHRSQAQSSVSLQQG 


20 


29 


SHMEIWIHPQPQRK 


19 


116 


ESTFIPGLKKAAEIT 


19 


120 


IPGLKKAAEITVQPT 


19 


326 


LTTFTPRQQARPSRG 


19 


93 


PQEEYFDRATPSNRT 


18 


153 


DACWMPASLDHSSSS 


18 


278 SVSLQQGWVQGADGL 18 


291 


GLCSVDQGVQGSATS 


18 


332||RQQARPSRGDSPMEE 


18 


3| 


1 TFEVPVSVHTRPPMK 


17 




1 KEWRSCTPMKESTT 


17 


21 


RSCTPMKESTTMEIW 


17 


41 


QRKSEGKVAGKSQRR 


17 


42 


RKSEGKVAGKSQRRV 


17 


45 


EGKVAGKSQRRVTFH 


17 


67 


SSSDGGLGDHDAGSL 


17 


78 


AGSLTSTSHGLPLGY 1 17 


114 


DPESTFIPGLKKA/iE 


17 


118 


TFIPGLKKAAEITVQ 


17 


189 


SPRVTQTIALGHSPP 


17 


201 


SPPVTQTIALCHSPP 


17 


225 


SPPLVQATALHHSPP 1 17 


228 


1 LVQATALHHSPPSAQ ||17 


247 


CYSPPLAQAAAISHS 


17 


253 


AQAAAISHSSPLPQV 


17 


275 AQSSVSLQQ6WVQGA 17 


304 


TSQFYTMSERLHPSD ||17| 


|309 


II TMSERLHPSDDSIKV ||17| 


h 


Jl WTFEVPVSVHTRPP 


16 


1 5 


Jl EVPVSVHTRPPMKEV 


16 


32 


ME1W1HPQPQRKSEG 


16 


50 


1 GKSQRRVTFHLPEGS ||16| 


57 


TFHLPEGSQESSSDG 


16 


77 


DAGSLTSTSHGLPLG 


|16 


79 


1 GSLTSTSHGLPLGYP 


I|16| 
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Table XLVI-109P1D4V.3. 
DRB1 0101-15-mers 



Each peptide is a portion of SEQ 
ID NO: 7; each start position is 
spedfied, the length of peptide is 
15 amino adds, and the end 
positon for each peptide is the 
start position plus fourteen 



82 TSTSHGLPLGYPQEE 16 



8711 GLPLGYPQEEYFDRA ||l6 



94l l QEEYFDRATPSNRTE | |16 
95]| EEYFDRATPSNRTEG iQi 



Toil l GDGNSPPESTFiPGL | [l6 



TitII STFIPGLKKAAEITV ||16 



12811 EITVQPTVEEASPNC ||T6 



j4j] |NCT^aiYGHSDAC | [T6j 
15411 ACWMPASLDHSSSSQ IITsl 



155 GWMPASiDHSSSSQA 



16 



16l]| LDHSSSSQAQASALC |[l6| 



22211 LHHSPPLVQATALHH ||l6 



16311 HSSSSQAQASALCHS \^ 



168 



187 



QAQASALCHSPPLSQ 
HHSPRVTQTIALCHS |[l6 



19211 VTQTIALCHSPPVTQ ||l6 



204 

2141 



VTQTIALGHSPPPIQ 



PPPIQVSALHHSPPL 



PPLVQATALHHSPPS 16 



233 1 ALHHSPPSAQASALC ||16| 



^1 HHSPPSAQAS/M-CYS l|l6) 



24011 SAQASALGYSPPLAQ ||l6l 



24611 LGYSPPUQAAAiSH |[l6l 



24911 SPPLAQAAAISHSSP | ll6| 



ISHSSPLPQVIALHR 



292 LGSVDQGVQGSATSQ1I16 



l300l l QGSATSQFYTMSERL | ll6| 
[^ 1 VIPLTTFTPRQQARP l [l6| 
in i PVSVHTRPPMKEWR | |l5 
|13 II RPPMKEWRSCTPMK jjlS 



Rell MKEWRSCTPMKEST ||15 



47 KVAGKSQRRVTFHLP 115 



56]! VTFHLPEGSQESSSD |[l5 



l72irGLGDHDAG$LTSTSH ||15 



DHDAGaTSTSHGLP 15 



Table XLV1-109P1D4V.3- 
DRB1 0101-154ners 



Each peptide is a portion of SEQ 
ID NO: 7; each start po^n is 
spedfied, the length of peptide is 
1 5 amino adds, and Bie end 
position for each peptide is the 
start position plus fburteen 



142|1 CTQECLIYGHSDACW ||i5 



156 WMPASIDHSSSSQAQ 15 



169 AQASALCHSPPLSQA 15 



181 SQASTQHHSPRVTQT 15 



1861 1 QHHSPRVTQTIALGH | [l5| 



jisl l LCHSPPVTQTIALCH l lisl 
21211 HSPPPIQVSALHHSP |[l5 



217^ 1QVSAU4HSPPLVQA 15 



229 VQATALHHSPPSAQA 15 



241 AQASALCYSPPLAQA 15 



Table XLViH09P1D4v.3 
DRB1 0301 15-mers 



Each peptide is a portion of 
SEQ ID NO: 7; eadi start 
position is specified, the length 
of peptide is 15 amino adds, 
and the end position for each 
peptide is the start position plus 
fourteen 



108 EGDGNSDPESTFIPG 26 



87 GIPLGYPQEEYFDRA 24 



318 DDSlKViPLTTFTPR 20 



3311 EtWiHPQPQRKSEGK l|l9 



[117 



19 



13 RPPMKEWRSCTPMK 18 



Sfl l TFHLPEGSQESSSDG l lTs] 



70|lDGGLGDHDAGSLTSTl[l8l 



lierESfFlPGLKKAAElT 18 



128 EITVQPTVEEASPNC 18 



296 DQGVQGSATSQFYTM 18 



31 TMEIWIHPQPQRKSE 17 



45llEGKVAGKSQRRVTFH||l7 



47l l KVAGKSQRRVTFHLP | |l7 
86l l HGLPLGYPQEEYFDR | Il7| 
T04||SNRTEGDGNSDPEST|[l7l 



Table XLV1I-109P1D4V.3 
DRB1 0301 15-mers 



Eadi peptide is a portion of 
SEQ ID NO: 7; each start 
portion is specified, the length 
of peptide is 15 anuno adds, 
and the end position for eadi 
pep6de is the start position plus 
fourteen 



120 IPGLKKAAEITVQPT 17 



264 LPQVIALHRSQAQSS 17 



289 ADGLCSVDQGVQGSA 17 



78 AGSLTSTSHGIPLGY 14 



17 KEWRSCTPMKESTT 13 



64 SQESSSPGGLGDHDAl 13 



126 AAEITVQPTVEEASD 13 



24311 ASALCYSPPLAQAAA ||l3] 



265^ PQVIALHRSQAQSSV 13 



Table XL1X-109P1D4V.3 
DRB1 1101-15-mers 



Each peptide is a portion of SEQ 
ID NO: 7; each start position is 
spedfied, the length of peptide is 
15 amino adds, and the end 
position for eadi peptide is the 
start position plus fourteen 



13 [RPPMKEWRSCTPMK 26 



264 LPQVIALHRSQAQSS 1126 



2891 1 ADGLCSVDQGVQGSA 1 ^ 



Til VTTFEVPVSVHIKPP |[^ 



15311 DACWMPASLDHSSSS l|^ 



23 CTPMKESTTMEIWIH 20 



33 EIWIHPQPQRKSEGK 20 



120 IPGLKKAAEITVQPT 20 



132 QPTVEEASDNCTQEC |20 



wo 2004/098515 



Table XUX-109P1D4V.3 
DRB1 1101-15-mers 


Fafih npDtidA a noriion of SEQ 
ID NO: 7; each start position is 
specified, the length of peptide is 
15 amino adds, and the end 
position for each peptide is the 
start position plus fourteen 




158 


PASLDHSSSSQAQAS 


20 


177 


SPPLSQASTQHHSPR 


20 


193 


TQTIALGHSPPVTQT 


20 


216 


PIQVSALHHSPPLVQ 


20 


265 


PQVIALHRSQAQSSV 


20 


283 QGWVQGADGLCSVDQ 20 


292 LCSVDQGVQGSATSQ 


20 


320 


SIKVIPLTTFTPRQQ 


20 


323 


VIPLTTFTPRQQARP 


20 


56 


VTFHLPEGSQESSSD 


18 


72 


GLGDHDAGSLTSTSH 


18 


155 


CWMPASLDHSSSSQA 18 


156 WMPASLDHSSSSQAQ 18 


174 


LCHSPPLSQASTQHH 


18 


186| 


QHHSPRVTQTIALCH 


18 


198 


LCHSPPVTQTIALCH 


18 


222 


LHHSPPLVQATALHH 


18 


246 


LCYSPPIj^QAAAISH 


18 


251| 


PLAQAAAISHSSPLP 


18 


258 


1 ISHSSPIPQVIALHR 


18 


263 


PLPQVIALHRSQAQS 


18 


269 


ALHRSQAQSSVSLQQ 


18 


275 AQSSVSLQQGWVQGA 


18 


286 


VQGADGLGSVDQGVQ 18 


312 


1 ERLHPSDDSIKViPL 


18 


94 


1 QEEYFDRATPSNRTE 


17 


32 


MEIWIHPQPQRKSEG 


16 


89 


PLGYPQEEYFDRATP 


16 


95 1 EEYFDRATPSNRTEG 


16 


116| ESTFIPGLKKAAEIT 


16 


146 


GUYGHSDACWMPAS 


16 


245 


ALCYSPPLAQAAAIS 


16 


305 


1 SQFYTMSERLHPSDD 


||16 


|45 


llEGKVAGKSQRRVTFH 


15 


|3 


Jl TFEVPVSVHTRPPMK 


14 


|29 


Jl STTMEIWIHPQPQRK 


14 



31 TMEIWIHPQPQRKSE ||l4l 



220 



Table XLlX-109P1D4v,3 
0RB1 1101-15-mers 


Each peptide is a portion of SEQ 
ID NO: 7; each start position is 
specified, the length of peptide is 
15 amino adds, and the end 
position for each peptide is the 
start position plus fourteen 




53 1 QRRVTFHLPEGSQES 


14 


70 DGGLGDHDAGSLTST 


14 


78 AGSLTSTSHGLPLGY 1 


|14| 


117 STFIPGLKKAAEITV 1 


|14| 


19fi AAFrrVOPTVFFASD 1 


Il4l 
Lizl 


1 9ft F iTvnPTVFF A<^nNn 

l£.0 CI 1 VWr 1 VULlrNQL^IiV/ 


14 
It 


144 OFCI lYGHSDACWMP 


14 


lU'r Mvf VIVJ r MO Lly no OOOVrf 


14 


171 1 A<?AI rH^PPl *^OAST 


14 




14 


205 TQTIALCHSPPPIQV 


14 


207 TIALCHSPPPIQVSA 


14 


214 PPPIQVSALHHSPPL 


14 


219 VSAli^HSPPLVQATA 


|14 


225 SPPLVQATALHHSPP 


14 


226 PPLVQATALHHSPPS 


14 


231 ATALHHSPPSAQASA 


14 


243 ASALCYSPPLAQAAA 


14 


249 SPPLAQAAAISHSSP 




14 


255 AAAISHSSPLPQVIA 




14 


261 SSPLPQVlAliiRSQA 




14 


267 VIALHRSQAQSSVSL 




14 


276 QSSVSLQQGWVQGAD|Ii4 


278 SVSLQQGWVQGADGL|1i4 


29611 DQGVQGSATSQFYTM |ll4 


31111 SERLHPSDDSIKVIP 


14 


318 DDSIKVIPLTTFTPR 


J|l4 



Table XXII 
109P1D4V.4-A1 
9-mers 



PCT/US2004/013568 



Each peptide is a 
portion of SEQ ID 
NO: 9; each start 
position is 
spedfied, the 
length of peptide is 
9 amino adds, and 
the end position for 
each peptide is the 
start position plus 
eight 



[gl lWlHPQPQSOl lg 

|4| |hpqpqsqrr1 }6 
[8| |qsqrrvifh] | 
IiqpqsqrrvtIS 



Table XXlll 
109P1D4V.4.A0201 
9-mers 

Each peptide is a 
portion of SEQ ID 
NO: 9; each start 
position is spedfied, 
the length of peptide 

is 9 amino adds, 
and the end position 
for each peptide Is 
the start position 
plus eight 



(2| |WIHPQPQSQ| [12 
|5l |PQPQSQRRV| [T 

iwihpqpqs1[¥ 



Table XXIV 
109P1D4V.4- 
A0203 
9-mers 



No Results 
Found. 



Table XXV 
109P1D4V.4 
A3-9-mers 
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Each peptide is a 1 
portion of SEQ ID ' 
NO: 9; each start 
position is specified, 

ine lengui oi 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
position plus eight 




Table XXVIll 
109P1D4v,4-B08 
9-mers 




Table XXXI 
109P1D4V.4 ' 
B2709-9-mers 


r 

i 

1 

I- 
1 


Each peptide is a 
portion of SEQ ID 
NO: 9; each start 
josition is specified, 
lie length of peptide 

is 9 amino adds, 
md the end position 
for each peptide is 

the start position 
plus eight | 

rllPQSQRRVTF 15] 
5l|QSQRRVTFH||9 


1 


Each peptide is a 
portion of SEQ ID 
Na 9; each start 
position is 
specified, the 
engtii of peptide is 
9 amino adds, and 
the end position for 
each peptide is the 
start position plus 
eight 

5||PQPQSQRRV|19 




|7||PQSQRRVrFl16 
[2l|WiHPQPQSQ||l4 
|3||iHPQPQSQR 12 
lallOSORRVTFH 12 


lllWIHPQPQS 8 

Table XXVI 
109P1D4V.4-A26 
9-mers 


1 


4llHPQPQSQRR||7 

Table XXIX 
109P1D4V.4 
B1510-9-mers 




7||PQSQRRVTF||9 
1|||W1HPQPQS||4 

Table XXXll 
109P1D4V.4 
B4402-9-mers 


Each peptide is a 
portion of SEQ ID 
NO: 9; each start 
position is 

specified, the 
length of peptide is 
9 amino acids, and 

the end position 
for each peptide is 

thp start Dosition 
plus eight 


Each peptide is a 
portion of SEQ ID 
NO: 9; each start 

pUalilUii to dpcoiiicu, 

the length of 

pcUUUc lo 9 euliiiiw 

acids, and the end 
position for each 
peptide is the start 
position plus dght 


Each peptide is a 
portion of SEQ ID 
NO: 9; each start 
position is spedfied, 

the length of 
peptide is 9 amino 
adds, and the end 
position for each 

npntlHp the start 

position plus eight 




RlllHPQPQSQR 14 


1 


|7||PQSQRRVTFl|9 
[2||W1HPQPQSQ116 


|7llPQSQRRVTF|ll2 




|7llPQSQRRVTF 15 
I1IIIWIHPQPQSI 4 


RlllWlHPQPQSlls 




Table XXX 
109P1D4V.4-B2705 

9-mers 










Table XXXIIl 
109P1D4V.4-B5101 
9-mers 


I Table XXVll 
109P1D4V.4-B0702 

9Hfners 




Each peptide is a 
portion of SEQ ID 
NO: 9; each start 
position is specified 
the length of peptid( 
is 9 amino adds, 
and the end positioi 
for each peptide is 

Ulc dial I puoiuuii 

plus eight 


n 


Each peptide is a 
portion of SEQ ID 
NO: 9; each start 

position is spedfied, 

the length of peptide 
is 9 amino adds, 

and flie end position 
for each peptide is 
the start position 

1 plus eight 


Each peptide is a 
portion of SEQ ID 
NO: 9; each start 

position is specified 
the length of peptid 
is 9 amino adds, 
and tne ena posiuo 
for each peptide is 
the start position 
plus eight 


. 

e 

1 


1 . 

lillQPQSQRRVT ' 


18 


3II1HPQPQSQR 1 
j4||HPQPQSQRR 1 

ItIIpqsqrrvtf ' 


8 
4 
14 


j6l|QPQSQRRVr|l4 
[5l|PQPQSQRRV 12 


kllHPQPQSQRR 
|7l|PQSQRRVrFll 


11 
11 


lallQSQRRVTFHil' 


!i| 
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Table XXXIV 
109P1D4V.4-A1 
10-mers 




Each peptide ts a 
portion OfSEQID 
NO: 9; each start 
position is specified, 
the length of peptide 

and the end position 
for each peptide is 
the start position plus 
nine 


Each peptide is a 
portion ofSEQID 
NO: 9; each start 
position is specified, 
the length of pepnde 
is lOaniino acids, 
and the end position 
for each peptide is 
the start position 
plus nine 








3||WIHPQPQSQRl 21 




tJIqpqsqrrvtf 15 


1 




Ijl EIWIHPQPQS 12 


|3|IW1HPQPQSQR||4 






[5||HPQPQSQRRV||4 




Table XXXVIII 
109P1D4V.4-A26 
10-mers 


l9|lQSQRRVIFHLj|4 


l6||PQPQSQRRVTl 2 






Each peptide is a 
portion of SEQ ID 
NO: 9; each start 
position is specified, 
the length of peptide 

to IVI cut III lU ClvlU9| 

and the end position 
for each peptide Is 
the start position plus 

nine 

nil Is 


1 Table XXXV 

109P1D4v,4-A0201 
1 10-mers 




1 Each peptide is a 
portion OfSEQID NO 
9; each start position 
is specified, the lengtl 
nf npntidp 1*5 10 amine 
adds, and the end 
position for each 
peptide is the start 
position plus nine 


1 
) 




|lj| EIWIHPQPQS 15 


|7||QPQSQRRVTF |10 


1 




|9]1QSQRRVTFHL|[8_ 


|5l|HPQPQSQRRV 1! 


2 


|3l|WlHPQPQSQR||7 


l3||WIHPQPQSQR 11 


D 


|9||QSQRRVrFHL|[l 


D 


Table XXXIX 
109P1D4V.4-B0702 
10-mers 


|1|| EIW1HPQPQSII7 




2llWIHPQPQSQl|e 




Each peptide Is a 
portion of SEQ ID NO: 
9; each start position 
is specified, the length 
of peptide is 10 amino 

acids, and the end 
position for each 

peptide is the start 
1 position plus nine 




Table XXXVI 
109P1D4v,4- 
A0203 
10-mers 




No Results 
Found. 


1 






|7||QPQSQRRVTF 19 


Table XXXVll 
109P1D4V.4 
A3-10-mers 




|5l|HPQPQSQRRV 17 


lillQSQRRVTFHL 11 




Table XLI 
109P1D4V.4- 
B1510 
10-mers 



No Results 
Found. 



Table XLII 
109P1D4V.4-I 
B2705 
10-mers 



No Results 
Found. 



Table XLIII 
109P1D4V.4- 
B2709 

10-mers 



No Results 
Found. 



Table XLIV 
109P1D4v,4-B4402 
10-mers 



Each peptide is a 
portion of SEQ ID 
NO: 9; each start 

position is specified, 

the length of peptide 
is 10 amino adds, 

and the end position 
for each peptide Is 

the start position plus 
nine 



7 QPQSQRRVTF 13 



,9 QSQRRVTFHL 12 
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Table XLV 
109P1D4V.4- 
B5101 
10-mers 



No Results 
Found. 



Table XLVI-109P1D4V.4 
DRB1 0101-15-mers 



Each peptide is a portion of 
SEQID NO: 9; each start 
position is spedfied, tiie length 
of peptide is 15 amino adds, 
and the end position for each 
peptide is tiie start poslticHi 
plus fourteen 



niSTTMElWIHPQPQSQ 19 



[4]|tmeiwihpqpqsqrrP 



[sIlMEiWiHPQPQSQRRyjlie 



{T3|| PQSQRRVTT HLPEGS|ri6 



[8l|WIHPQPQSQRRVTFH]115 



6llElWlHPQPQSQRRVT||14 



iOllHPQPQSQRRVTFHLP 14 



12^|QPQ$QRRVTFHLPEG||14 



HI nMEiWIHPQPQSQR 1|1 2 



Table XLV1M09P1D4V.4 
DRB1 0301-15-merB 



Each peptide is a portion of 
SEQ ID NO: 9; each start 
position Is specified, the lengUi 
of peptide is 15 amino acids, 
and ttie end position for each 
peptide is tiie start position 
plus fourteen 



] 



^|EiWIHPQPQSQRRVTl|T8| 



[Tl lTMEIWIHPQPQSQRRl fi? 
[l0||HPQPQSQRRVTFHLP||l6 



2 |STTMEIWIHPQPQSQ||10| 



Table XLVI1I-109P1D4V.4 
DRB1 040M5-mere 



Each peptide is a portion of 
SEQ ID NO: 9; each start 
position is spedfied, tiie 
lengtii of peptide Is 15 amino 
adds, and the end position 
for each peptide is the start 
position plus fourteen 




|61|EIWIHPQPQSQRRVT|[U 



l] |ESnMEIWlHPQPQSl {l2 
§1|TTME1W1HPQPQSQR||12| 




Table XLIX-109P1D4V.4 
DRB1 1101-15-mere 



Each peptide is a portion of 
SEQ ID NO: 9; each start 
position is spedfied, the 
lengtii of peptide Is 15 amino 
adds, and tiie end position for 
each peptide is ttie start 
position plus fourteen 



2llsnMEIWiHPQPQSQ 20 



13 HpQSQRRVTFHLPEGS| |13| 
|TllTMEIWIHPQPQSQRR|[l2l 



[sI lMElWlHPQPQSQRRVl llol 
[ijl IHPQPQSQRRVTFHLlllol 



Table XXII 
109P1D4V.5-A1 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 11; each start 
position is spedfied, 

the lengtii of 
peptide is 9 amino 
acids, and ttie end 
position for each 
peptide is tiie start 
position plus eight 



IsllHIRPSQRRVllTo 



a|PSQRRVIFH||5 



Table XXIII 
109P1D4V.5 
A0201-9-mers 



I Each peptide is a 
portion of SEQ ID 
N0:11;eadistart 
position is specified, 

the lengtii of 
peptide is 9 amino 
adds, and tiie end 
position for each 
peptide is tiie start 
position plus eight 



^lHTRPSQRRV|[T6 



^ISVHTRPSQRlfs] 



Table XXIV 
109P1D4V.5 
A0203-9- 
mers 



No Results 
Found 



Table XXV 
109P1D4V.5-A3 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 11; each start 
position is spedfied, 

tiie length of 
peptide is 9 amino 
adds, and ttie end. 
position for each 
peptide is tiie start 




Table XXVI 
109P1D4V.5-A26 

9-mers 



Eadi peptide Is a 
portion of SEQ ID 
NO: 11; each start 
position is spedfied, 

tiie tengtti of 
peptide is 9 amino 
adds, and tiie end 
position for each 
peptide is tiie start 
position phis eight 



3l|SVHTRPSQR||13 
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Table XXVI 
109P1D4V.5-A26 
9-mers 




Each peptide is a 
portion of SEQ ID 
NO: 11; each start 
[K)sition is specified, 
the length of 

npntiHp iQ Q sminn 
{Jc|juuc la %7 cuiiufvi 

adds, and the end 
position for each 
peptide IS the start 
position plus eight 






Table XXXIl 1 
109P1D4V.5 

B4402-9-mers | 


Eadi peptide is a 
portion of SEQ ID 
NO: 11; each start 
posilion Is specified, 

the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
posiSon plus eight 




Each peptide is a 
portion of SEQ ID 
NO: 11; each start 
position is specified. 

the length of 
peptide is 9 amino 
adds, and tiie end 
position for eadi 
peptide is the start 
position plus eight 








4|lVHTRPSQRR 13 


1 


7||RPSQRRVTF 12 
5||HTRPSQRRV 6 


5|lHTRPSQRRV|[9^ 
7||RPSQRRVTF||9 


1 


ellTRPSQRRVT 6| 




7||RPSQRRVTF [15 
3||SVHTRPSQR 5 


Table XXVII 
109P1D4V.5 
B0702-9-mers 




Table XXX 
109P1D4V.5 
B2705-9-mers 








Table XXXIII 
109P1D4V.5 
B5101-9-mers 




Each peptide is a 
portion of SEQ ID 
NO: 11; each start 
position is spedfied, 
the length of 

adds, and the end 
position for each 

pCpUUC 19 UK? OUUl 

position plus eight 


Each peptide is a 
portion of SEQ ID 
NO: 11; each start 
position is specified, 

the length of 
peptide is 9 amino 
acids, and the end 
position for each 
peptide is the start 
position plus eight 




Each peptide is a 
portion of SEQ ID 
NO: 11; each start 
position is specified, 

the length of 
peptide is 9 amino 
adds, and the end 
position for each 
nentide Is the start 
position plus eight 


tIIrpsqrrvtf 18 


7|lRPSQRRVTF 22 
l5||HTRPSQRRV 9 




4||VHTRPSQRR 14 

|3||SVHTRPSQR 12 




7||RPSQRRVTF 13 
5]|HTRPSQRRV [ti 


Table XXVill 
109P1D4V.5 
B08-9-mers 




16]|TRPSQRRVT|[11 




|6||TRPSQRRVT|[6j 


|8j|PSQRRVTFH 11 










Table XXXIV 
109P1D4V.5-A1 
10-mers 


Each peptide is a 
portion of SEQ ID 
NO: 11; each start 
position is specified, 

the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide Is the start 
position plus eight 




Table XXXI 
109P1D4V.5 
B2709-9-mers 




Each peptide is a 
pomon Or ocu lU 
NO: 11; each start 
position is specified, 

is 10 amino adds, 
and ttie end position 

lUI cavil |JcpilU6 lo 

the start position plus 
nine 


Each peptide is a 
portion of SEQ ID 
NO: 1 1 ; each start 
position is specified, 

the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
position plus eight 








|7||RPSQRRVTF 21 






|3)lSVHTRPSQR 1C 


1 






|6l|HIRPSQRRVT||l2 






|7||RPSQRRVTF 1: 


J 


|3|LVSVHTRPSQR|L6 


Table XXIX 
109P1D4V.5 
B1510-9-mers 




j6|[TRPSQRRVT \V 


1 




5 HTRPSQRRVl 1( 


) 
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Table XXXV 
109P1D4V.5 
A0201-10-mers 



Each peptide Is a 
portion of SEQ ID 
NO: 11; eadi start 
position is specified, 
the length of peptide 
is 10 amino adds, 
and the end portion 



the start position plus 
nine 



I 



10 



[6||HTRPSQRRVf|(j0 



9HPSQRR\frFHL||7 



@|svhtrpsqrr1[6 



Table 
XXXVI 
109P1D4V-5 
A0203-10- 
mers 



No Results 
Found. 



Table XXXVII 
109P1D4V.5-A3 

10-mers 



Each peptide is a 
portion of SEQ ID 
NO: 11; each start 
posifion is specified, 
the length of peptide 
is 10 amino acids, 
and the end position 
for each peptide is 
the start posifion plus 
nine 



|4||SVHTRPSQRR|15 



7 TRPSQRRVTF 13 



3 VSVHTRPSQR 11 



[gllHTRPSQRRVTlin 



Table XXXVIll 
109P1D4V.5-A26-10- 
mers 



Eadi peptide is a 
portion of SEQ ID 
NO: 11; each start 
position is specified, 
the length of peptide 
is 10 amino adds, 
and the end position 
for each peptide is 
the start position plus 
nine 



2l|PVSVHTRPSQl|jj 



SVHTRPSQRR 11 



7llTRPSQRRVTF][jT 



6 HTRPSQRRVT 9 



9 PSQRRVTFHL 8 



|1vsvhtrpsqr1[6 



Table XXXIX 
109P1D4V.5 
B0702-10-mers 



Each peptide is a 
portion of SEQ ID 
NO: 11; each start 
position is specified, 
the length ofpepfide 
Is 10 amino adds, 
and the end position 
for each peptide is 
the start position plus 
nine 



8 RPSQRRVTFH 16 



|T| |VPVSVHTRPSH T2 



6 HTRPSQRRVT 11 



1 PSQRRVTFHL 11 



0|trpsqrrvtf1|¥] 



Table XL 
109P1D4V.5I 
B08-10- 



mers 




Table XLl 
109P1D4v.5| 
B1510-10- 
mers 




Table XLII 
109P1D4v.5| 
82705-10- 
mers 



No Results 
Found. 



Table XLlll 
109P1D4V.5I 
82709-10- 
mers 



No Results 
Found. 



Table XLIV 
109P1D4V.5-B4462 
10-mers 



EadipepMeisa 
portion of SEQ ID 
NO: 11; each start 
position is spedfied, 
the length of peptide 
Is 10 amino adds, 
and the end posiGon 
for each peptide Is 
the start position plus 
nine 



l7||TRPSQRRVTF||j4 



§|P$QRRVTFHLl[t2 



Table XLV 
109P1D4V.5 
85101-10- 
mers 



No Results 
Found 



Table XLVI-109P1D4V.5 
DRB1 010M5-mers 



Each peptide is a portion of 
SEQ ID NO: 11; ead) start 
position is spedfied, the 
length of peptide is 15 amino 
adds, and the end position for 
each peptide is the start 
position plus fourteen 
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Table XLVI-109P1D4V.5 
DRB1 0101-15-mers 



Each peptide is a portion of 
SEQ ID NO: 11; each start 
position is specified, the 
length of peptide is 15 amino 
acids, and the end position for 
each peptide is the start 
position plus fourteen 



1 VnFEVPVSVHTRPS 16 



13l |RPSQRRVrFHLPEGS| [l6 



7 PVSVHTRPSQRRVTF 14 



10 VHTRPSQRRVTFHLP 14 



j2||TRPSQRRVTFHLPEG||l4 



Table XLVIH09P1D4V.5 
DRB1 0301-15-mers 


Each peptide is a portion of 
SEQ ID NO: 11; each start 
position is specified, the 
length of peptide is 15 amino 
acids, and the end position for 
each peptide is the start 
position plus fourteen 




5 


lEVPVSVHTRPSQRRV 16 


10 


IVHTRPSQRRVTFHLP 16 


7 


IPVSVHTRPSQRRVTF 


12 


3 


Itfevpvsvhtrpsqr 10 


|l 


IVTTFEVPVSVHTRPS 9 


|8 


IVSVHTRPSQRRVTFH 


8 


9 


SVHTRPSQRRVTFHL|[8_ 


12 


trpsqrrvtfhlpegIo 



Table XLVIII-109P1D4V.5 
DRB1 0401-15-mers 



Each peptide is a portion of 
SEQ ID NO: 11; each start 
position is specified, the 
length of peptide is 15 amino 
adds, and the end position 
for each peptide is the start 
position plus fourteen 



|T]|VTTFEVPVSVHTRPS||22 



l5l| EVPVSVHTRPSQRRV| |2Q 



4 FEVPVSVHTRPSQRR 18 



3 TFEVPVSVHTRPSQR 14 



SllVSVHTRPSQRR\m=H||l2 



|9l|SVHTRPSQRRVTFHL|(l2 



Table XLIX-109P1D4V.5 
DRB1 1101-15-mer8 



Each peptide is a portion of 
SEQ ID NO: 11; each start 
position is specified, the 
length of pepfide is 15 amino 
adds, and the end position for 
each peptide is the start 
position plus fourteen 



3l|TFEVPVSVHTRPSQR||25 



5l |EVPVSVHTRPSQRRV| [T5 



T] | VnFEVPVSVHTRPS p 



4l |FEVPVSVHTRPSQRR| [l3 



jgllRPSQRRVTFHLPEGSP 



Table XXII 
109P1D4V.6 
C* terminal-AI 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is 
specified, the 
length of peptide is 
9 amino adds, and 
the end position for 
each peptide is the 
start position plus 
eight 



IsI IhirptdsrtI Iiq 



[2||VSVHTRPTD|[6 



Table XXIII 
109P1D4V.6 
C'termlna!-A0201 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is 
spedfied, the 
length of peptide is 
9 amino adds, and 
the end position for 
each peptide is the 
start position plus 
eight 



[5l|HTRPTDSRT|[jo| 



[j]lPVSVHIRPT|| y 



Table XXIII 
109P1D4V.6 
C'termlnal-A0201 
O-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is 
spedfied, the 
length of peptide is 
9 amino adds, and 
the end position for 
each peptide is the 
start position plus 
eight 



[3| |SVHTRPTDSl f6 



g|VHTRPIDSR][5 



Table XXIV 
109P1D4v,6| 
C terminai- 

A0203 
9-mers 



No Results 
Found. 



Table XXV 
109P1D4V.6 
C terminal-A3 
9-mers 



Each peptide is a:- 
portionofSEQ ID 
NO: 13; each start 
position is 
spedfied, the 
length of peptide is 
9 amino adds, and 
the end position for 
each peptide is the 
start position plus 
eight 



3l |SVHTRPIDSl |l5 



T| |pvsvhirpt1 |iq 



4 VHTRPTDSR 9 



[5||HTRPTDSRT|[9 



Table XXVI 
109P1D4V.6 
C terminal 
A26-9-mers 
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Eadi pep^de Is a 
portion ofSEQID 
NO: 13; each start 
position is 
specified, the 
length of peptide is 
9 amino adds, and 
the end position for 
each peptide Is the 
start position plus 



IsllSVHTRPTDSlljT 



i1 PVSVHTRPT 10 



IsllHTRPTDSRTllTo] 



Table XXYI! 
109P1D4V.6 

C terminal-B0702 
9-mers 



Each peptide is a 
portion OfSEQID 
NO: 13; each start 
position is 
specified, the 
length of peptide is 
9 amino adds, and 
the end position for 
each peptide is the 
start position plus 
eight 



isilHTRPTDSRTifg 



g||VHTRPTDSR|[T 



Table XXVIll 
109P1D4V.6 
C'termlnal-B08 
9-mers 

Each peptide is a 
porfion OfSEQID 
NO: 13; each start 
position is 
spedfied, the 
length of peptide is 
9 amino adds, and 
the end position for 
eadi peptide is the 
start portion plus 
eight 



3HsVHTRPTDS||ig] 
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Table XXIX 
109P1D4V.6 
C tennlnal 
B1510-9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; eadi start 
position is 
spedfted, the 
lengtii of peptide Is 
9 amino adds, and 
tiie end position for 
eadi peptide is tiie 
start position plus 
eight 



|4||vhtrptdsr1(TT1 



[T||PVSVHTRPT|[4 



5 HTRPTDSRT 4 



Table XXX 
109P1D4V.6 
C'temiinal-B2705 
9-mers 



Eadi peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is 
specified, the 
length of peptide is 
9 amino adds, and 
ttie end position for 
each peptide is tiie 
start position plus 
eight 



4 VHTRPTDSR 12 



^iHTRPTDSRTlfi 



Table XXXI 
109P1D4v,6 
C'terminal-B2709 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is 
spedfied, the 
length of peptide 
is 9 amino adds, 

and tiie end 
position for each 
peptide is the start 
position plus eight 



Table XXXI 
109P1D4V.6 
atenninaI-B2709 
9-mers 



Each peptide is a 
portion of SEQ ID 

NO: 13; each start 
position Is 
specified, tiie 
lengtii of peptide 
is 9 amino adds, 

and the end 
position for each 
peptide is the start 
position plus eight 



|2||VSVHTRPTD||2 



5 HTRPTDSRTHg 



giVHTRPTDSRltj 



Table XXXII 
109P1D4V.6 
Cterminal-B4402 

9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; eadi start 
position Is 

spedfied, the 
lengtii of peptide 
Is 9 amino adds, 

and ttie end 
position for eadi 
peptide is the start 
position plus eight 



3]|SVHTRPTDS|@ 



Tl lPVSVHTRPT| |3| 



^|HTRPTDSRT|(3| 



2 VSVHTRPTD 2 



g||VHTRPTDSR|l2| 



Table XXXIII 
109P1D4V.6 
Ctermlnal-B5101 
9-mers 
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Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is 

specified, the 
length of peptide 
is 9 amino adds, 

and the end 
position for each 
peptide is the start 
position plus eight 



llVSVHTRPTDllj 



3 SVifTRPTDS 3 



| |HTRPTDSRT| |2 



Table XXXIV 
109P1D4V.6 
C terminal-AI 
10-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is specified, 

the length of 
peptide is 10 amino 
acids, and the end 
position for each 
peptide is the start 
position plus nine 



l3l|VSVHTRPTDSl[5 



@|syHTRPIDSR|[2 



Table XXXV 
109P1D4V.6 
C'temiinal-A0201 
10-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is specified, 

the length of 
peptide is 10 amino 
acids, and the end 
position for each 
peptide is the start 
position plus nine 



4||svhtrptdsr1[8 



lIlVPVSVHTRPTlts 



21 |pvsvhirptd] |^ 



[5||vhtrpidsrt]|4 



Table 
XXXVI 
109P1D4V.6I 
C terminal- 
A0203 
10-mers 



No Results 
Found. 



Table XXXVll 
109P1D4V.6 
C terniinal-A3 
10-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is specified, 
the length of peptide 
is 10 amino acids, 
and the end position 
for each peptide is 
the start position plus 
nine 



|4l|SyHTRPIDSR 17 



|2l|PVSVHIRPTD 15 



Table XXXVIII 
109P1D4V.6 
a tenT!inal-A26 

10-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is specified, 
the length of peptide 
is 10 amino acids, 
and the end position 
for each peptide is 
the start position plus 
nine 



4 SVHTRPTDSR 12 



||pvsvhtrptd||iT 



Table XXXIX 
109P1D4V.6 
C terminal-B0702 
10-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 



the length of peptide 
is 10 amino adds, 
and the end position 
for each peptide is 
the start position plus 
nine 



1 VPVSVHTRPT 18 



15 VHTRPTDSRT 6 



Table 
XL- 
109P1D4 

V.6-C' 
terminal- 

B08 
10-mers 



No 
Results 
Found. 



Table 

XLI- 
109P1D4 

V.6-C 
tenninal 
B1510- 
10-mers 



No 
Results 
Found. 



Table 
XLII- 
109P1O4 

V.6-C' 
temiinal 
B2705- 
10-mers 




Table XLIII 
109P1D4V.6I 
C terminal- 
B2709 
10-mers 
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No Results 
Found. 



Table XLIV 
109P1D4V.6 
C terminaI-B4402 
10-mers 



Eadi peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is specified, 

the length of 
peptide is 10 amino 
adds, and the end 
position for each 
peptide is tiie start 
position plus nine 



|2H PVSVHTRPfD| [3 



liHsVHTIRPTDSRll 



[j]|VPVSVHTRPf||2 



Table XLV 
109P1D4V.6I 
C terminal- 
B5101 
10-mers 



No Results 
Found, 



Table XLVI-109P1D4V.6 
a terminal-DRBI 0101 
15-mers 



Each peptide is a portion of 
SEQ ID NO: 13; each start 
position is specified, the 
length of peptide is 15 amino 
acids, and ttie end position 
for each peptide is ttie start 




TableXLVll-109P1D4v,6 
C'temninal-DRBI 0301 
15-mers 



229 



Each peptide is a portion of 

SEQ ID NO: 13; each start 
position is specified, the 
length of peptide is 15 amino 
adds, and tiie end position 
for each peptide is tiie start 
position plus fourteen 



|5l|EVPVSVHTRPTDSRT|(l6 



[3| |TFEVPVSVHTRPTDS| |j0 
fl|VTTFEVPVSVHTRPT||T 



Table XLV1IM09P1D4V.6 
C'temiinai-DRB10401 
15-mers 



Each peptide is a portion of 
SEQ ID NO: 13; each start 
position is specified, tiie 
lengtii of peptide is 15 amino 
acids, and the end position 
for each peptide is ttie start 
position plus fourteen 




Table XLIX-109P1D4V.6 
C'tenninal-DRB1 1101 
15-mers 



Each peptide is a portion of 
SEQ ID NO: 13; each start 
position is specified, tiie 
lengtii of peptide is 15 amino 
adds, and tt\e end position 
for each peptide is tfie start 
position plus fourteen 



3^ TFEVPVSVHTRPTDS 25 



|5 EVPVSVHTRPTDSRT 15 



[jllVrTFEVPVSVHTRPT 



13 



Table XXil 
109P1D4V.6 
N' tenninal-AI 
9-mers 



PCT/US2004/013568 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is spedfied, 
ttie lengtii of peptide 

is 9 amino adds, 
and tiie end position 
for each peptide is 
tiie start position 
plus eight 



6 NSDISSWR 15 



^ IhkcllsgtyI Iis 



TI lMTVGFNSDl irS 



Table XXill 
109P1D4V.6 
N'tenminal-A0201 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 

position is spedfied. 

tiie lengtii of peptide 
is 9 amino adds, 

and tiie end position 
for each peptide is 
tfie start position 
plus eight 



7]|SDISSWRV|g0 



4l|GFNSDlSSVl|j8 



M\ CLLSGIYIF IQ? 



1 MTVGFNSDI 15 



17l |TTNCHKCLL| [l5l 



10 SSWRVNTT 13 



5 FNSDISSW 12 



16 NTTNGHKa 12 



DISSVyRVNi llT 



Table XXiV 
109P1D4v,6 
N' terminal- 
A0203 
9-mers 



No Results 
Found. 
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Table XXV 
109P1D4V.6 
N' terminal 
A3-9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
posifionis specified, 
the length of peptide 
is 9 amino adds, and 
the end position for 
each peptide is the 
start position plus 



14 RVNnNCHK 24 



11 SWRVNTTN 20 



23 CLLSGTYIF 18 



12 WRVNIINC 14 



6 NSDISSWR 13 



8 DISSWRVN 13 



21 1 HKCLLSGTY 12 



Table XXVI 
109P1D4V.6 
N' terminal-A26 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is specified, 
the length of peptide 
is 9 amino adds, and 
the end position for 
each peptide is the 
start position plus 
eight 



8 DISSWRVN 17 



16 NHNCHKCL 17 



17 TTNCHKCLL 17 



TT] |SWRVNTTN] [16 



TI lMTVGFNSDlK Ti 



21] |HKCLLSGTY] |13 



2] |tvgfnsdis1 |T^ 



[T2| |WRVNnNC| |lT 



y] |SDISSWRV| [lO 



io1 |sswrvntt| [io 



14 RVNTTNCHK 10 



[23l| CLLSGTYIF \\q 



Table XXVII 
109P1D4V.6 
N'tenninal-B0702 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is specified, 
the length of peptide 

is 9 amino adds, 
and the end position 
for each peptide is 
the start position 
plus eight 



9 ISSWRVNT 12 



16 NTTNCHKCL 10 



17| |TTNCHKCLL |[lQ 
"sl lFNSDISSVVl f?^ 



j] lSDlSSWRV] [9 
^iKCLLSGTYllli 



ll |MTVGFNSDl| [i 

To| |sswrvntt1 [7 



23| | CLLSGTYIF I fy 
^4l |GFNSDISSVi r6 
^ICHKCLLSGTlli 



II Table XXVIIl 
109P1D4V.6 
N'terminal-B08 
9-mers 



Each peptide Is a 
portion of SEQ ID 
NO: 13; each start 
position is specified, 
the length of peptide 
is 9 amino adds, and 
the end position for 
each peptide is the 
start position plus 
eight 



10 SSWRVNTT 12 



23 CLLSGTYIF 12 



16 NHNCHKCL 11 



17 nNCHKCLLlhO 



18 TNCHKCLLS 10 



20 CHKCLLSGT 10 



lT2| |WRVNTTNC| r8 



Tl |MTVGFNSDl| [7 



g2||KCLLSGTYn[7 



Table XXIX 
109P1D4V.6 
N'terminal-B1510 
9-mers 



Each peptide is a 
portion of SEQ ID 
Nai3; each start 
position is spedfied, 
\he lengtii of peptide 

is 9 amino adds, 
and tfie end position 
(breadi peptide is 
the start position 
plus eight 



17 TTNCHKCLL 12 



16 NHNCHKCL 10 



20]|CHKCLLSGf][j0 



il llSSWRVNTl p? 



^ 1 CLLSGTYlF lfY 
8]|DISSWRVn1[6 



Table XXX 
109P1D4V.6 
N' terminal-B2705 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is specified, 
file length of peptide 
is 9 amino acids, and 
the end position for 
each peptide is tiie 
start position plus 
eight 



13 VRVNTTNCH 20 



14 RVNTTNCHK 15 



23 CLLSGTYIF 15 



6 NSDISSWR 14 



22 KCLLSGTYI 14 



21 HKCLLSGTY 12 



1 MTVGFNSDI 11 



17 HNCHKCLL 11 



16 NnNCHKCL 10 



Table XXXI 
109P1D4V.6 
N'terminal-B2709 
9-mers 
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Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is specified, 
the length of peptide 
is 9 amino adds, and 
the end ponton for 
each peptide is the 
start position plus 
eight 



7]|$DISSWRV||l3 



jil l KCLLSGTYr| |l2 



B|| aLSGTYiFlljg 



13 VRVNTTNCH 11 



lellNTTNCHKCLllTll 



Table XXXII 
109P1D4V.6 
N' terminal 
B4402-9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is specified, 
the length of peptide 

is 9 amino adds, 
and the end position 
for each peptide is 
the start position 
plus eight 



{2Tj |HKCLL$GTYl {j2 
j^ |CLL$GTYIFl [j2 

|r7l lTTNCHKCLLl [jjl 
|22l lKCU-SGTVll |jj] 
ImiMTVGFNSDiHil 



Table XXXIIl 
109P1D4V.6 
N'tennlnal-B5101 
9-mers 
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Each peptide is a 
portion of SEQ ID 
NO: 13; eadi start 
position is specified, 
thetengtii of peptide 

is 9 amino adds, 
and the end position 
for each peptide is 
tiie start position 
plus eight 



^1 KCilSGTYlllU 



T1|MT\/GFNSDll|j3 



7l |SDISSWRV| ll3 



8] |DiSS\A/RVN| [j2 



|r7l|TTNCHKCLLj[7 



Table XXXIV 
109P1D4V.6 
N' termlnal-AI 
10-mers 



Each peptide is a 
portion of SEQ ID NO: 
13; each start position 
is spedfied. tiie lengtii 
of peptide is 10 amino 
acids, and tiie end 
position for each 
peptide is the start 
nine 




TatoleXXXV 
109P1D4V.6 
N' terminal-A0201 
10-mers 



Each peptide is a 
portion of SEQ ID NO: 
13; each start position 
is spedfied, tiie lengtii 
ofpeptideislOamino 
adds, and tiie end 
position for each 
peptide is tiie start 
position plus nine 



3 VGFNSDlSSVhS 



6l NSD1SSWRV||16 



23] CLLSGIYIFA 16 



8 DlSSWRVNTl 13 



lel lNTTNCHKCLLl llS 



4l|GFNSDlSSWl[j2 



15l|VNnNCHKCL|[9 



Table XXXYl 
109P1D4V.6 

N'tenninal-A0203 
10-mers 



Each peptide is a 
portion of SEQ ID 
NO: 13; each start 
position is specified, 
tiie lengtii of peptide 
is 10 amino acids, 
and tiie end position 
for each peptide is 
I tiie start position 
plus nine 



I^ICLLSGTYIFA llloll 



Table XXXVII 
109P1D4V.6 
N' terminal-A3 
10-mers 



Each peptide is a 
portion of SEQ ID NO: 
13; each start position 
is specified, ttie lengtii 
of peptide is 10 amino 
adds, and the end 
position for eac^ 
peptide is tiie start 
position plus nine 
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Table XXXVll 
109P1D4V.6 
N'terminal-A3 
10-mers 



Each peptide is a 
portion of SEQ ID NO: 
13; each start position 
is specified, the length 
of peptide is 10 amino 
adds, and the end 
position for each 
peptide is the start 
position plus nine 



22 KCLLSGIYIF 10 



Table XXXVIII 
109P1D4V.6 
N' tenninal-A26 
10-mers 



Each peptide is a 
portion of SEQ ID NO: 
13; each start position 
is specified, the length 
of peptide Is 10 amino 
adds, and the end 
position for each 
peptide is the start 
position plus nine 



16 NTTNCHKCLL 17 



11 SWRVNTTNC 15 



2 TVGFNSDISS 13 



8 DISSWRVNT 13 



TIlMTVGFNSDIslfjl 



20 CHKCLLSGTY 12 



14 RVNTTNCHKC 11 



3 VGFNSDISSV 10 



7| |sdisswrvn1 [io 



121 |wrvnttnch] [io 



[rTl irfNCHKCLLSl llO 



^|vnttnchkcl1[9 



Table XXXIX 
109P1D4V.6 
N' terminal-B0702 
lO-mers 



Each peptide is a 
portion of SEQ ID NO: 
13; each start position 
is specified, the length 
of peptide is 10 amino 
acids, and the end 
position for each 
peptide is the start 
position plus nine 



8 DISSWRVNT 11 



[6j[NSDiSSVVRV 


10 


|9||lSSWRVNTT 


10 


[l5]|VNnNCHKCL||lO 


16||NTTNCHKCLL 10 


l22jlKCLLSGTYIF 


1|8| 


|4|lGFNSDISSW 


P\ 


|191INCHKCLLSGT||7| 


21 HKCLLSGTYI 


II 7 


l23|[CLLSGTYIFA 


P 


|3j|VGFNSDISSV 


II 6 



Table 
XL- 
109P1D4 
V.6N' 
terminal- 

BOB 
10-mers 



No 
Results 
Found. 



Table 

XLI- 
109P1D4 

V.6N' 
temiinal 
B1510. 
10-mers 



No 
Results 
Found. 



Table 

XLIl- 
109P1D4 

V.6 N' 
terminal 
B2705- 
10-mers 



No 
Results 
Found. 



Table 

XUII- 
109P1D4 

V.6N' 
terminal- 

B2709 
lO-mers 



No 
esull 
Found. 



Table XLIV-109P1D4 

v.6 N' terminal 
B4402-10-mers 



Each peptide is a 
portion of SEQ ID NO: 
13; each start position 
is spedfied, the length 
of peptide is 10 amino 
adds, and the end 
position for each 
peptide Is the start 
nine 



|l5HVNTTNCHKCL|}j3 



22 KCLLSGTYIF 14 



16 NHNCHKaL 13 



20 CHKCLLSGTY 11 



2l] | HKCLLSGTYI i fo 



[7][SDISSyVR\^ 




Table XLVM09P1D4V.6 
N'termlnal-DRBI 0101 
15-mers 
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Each peptide js a portion of 
SEQ ID NO: 13; each start 
position is spedlied, the 
length of peptide .is 15 amino 
adds, and the end position for 
each peptide Is the start 
position plus fourteen 



19llNCHKCi-LSGTYlFAVl[26 



2||TVGFNSDISS\A/RVNH25 




|22il KCiJ-SGTYIFAVLLV 



|l8llTNCHKCLLSGTYlFA||Tg 



[Til NSDlSSWRVNTTNClG^ 



Table XLVIM09P1D4V.6 
N'tenninal-DRBI 0301 
15-mers 



Each peptide is a portion of 
SEQ ID NO: 13; each start 
position is specified, the 
length of peptide is 15 amino 
adds, and the end position for 
each peptide is the start 
poation plus fourteen 



"2l|TVGFNSDISSVVRVN||19 



"ill NSDISSWRVNTTNC |ll9 




2a\\ HKCaSGTYIFAVU. | 



"9lliSSWRVNnNCHKC|[l2 



lOl lSSWRVNTT NCHKCLlljl 
20ll CHKCLLSGTYiFAVLj[l2| 



TzllWRVNTTNCHKCLLSllTl] 



22irKCLL$GTYIFAVLLV ||11 



[iglTNCHKCLLSGTYlFAlllOl 



Table XLVilM09P1D4v.6 
N' terminal-DRBI 0401 
15-mers 



Each peptide is a portion of 
SEQ ID NO: 13; each start 
position is spedfied, the 
length of peptide is 15 amino 
adds, and the end position for| 
each peptide is the start 
position plus fourteen 



□ 



233 



Table XLVIIM09P1D4V.6 
N'tenninal-DRBI 0401 
15-mers 



TIlTVGFNSDiSSWRVN 



Each peptide is a portion of 
SEQ ID NO: 13; each start 
position is spedfied. the 
lengtti of peptide is 15 amino 
adds, and tiie end position for 
each peptide is the start 
position plus fourteen 



ell NSDISSWRVNTTNC 



felll HKCLLSGTYIFAVLL ||u| 



^1 KCLLSGTYIFAVU-V \\U 



Table XLIX-109P1D4V.6 
N' temiina!-DRB1 1101 
15-mers 



Each peptide is a portion of 
SEQ ID NO: 13; each start 
position is spedfied, Uie 
lengtti of peptide is 15 amino 
adds, and tiie end position for 
each peptide is ttie start 
position plus fourteen 




Table XXII- 
109P1D4V.7 
N' temiinal-AI 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 15; each start 
position is specified, 

ttie lengtti of 
peptide is 9 amino 
adds, and ttie end 
for each 




Table XXII- 
109P1D4vJ 
N'tenn'mal-AI 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 15; each start 
position is spedfied, 

tiie lengtti of 
peptide is 9 amino 
adds, and ttie end 
position for each 
peptide Is flie start 




Each peptide Is a 
portion of SEQ ID 
NO: 15; each start 
position is spedfied, 
ttie lengtti of peptide 

is 9 amino adds, 
and the end position 
for each peptide is 
ttie start position 



Table XXIII- 
109P1D4V.7 
N' terminal-A0201 
Owners 



18l |LLLVSWRV| |30 




Table XXIV- 
109P1D4VJ 
N' terminaJ- 
A0203 
O-mers 



No Results 
Found. 
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Table XXV 
109P1D4V.7 
N'temninal-AS 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 15; each start 
position is specified, 
the lengtii of peptide 

is 9 amino acids, 
and the end position 
for each peptide Is 
the start position 
plus eight 



17 PLLLVSWR 26 



14 SLSPLLLVS 21 



Fl l FLjISSSSS |fl9 



3] | RVGFLllSS1 [l6 



Ti l LiisssssL Ifie 



18| |llLVSWRV] [l6 



20 LVSWRVNT 16 



19 1±VSWRVN 15 



8 liSSSSSLS 13 



Table XXVi 
109P1D4V.7 
N' tenninal-A26 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 15; each start 
position is specified, 
the length of peptide 

is 9 amino adds, 
and the end position 
for each peptide is 
the start position 
plus eight 



Ti l LIISSSSSL | [l9 



3] | RVGFLIiSS | [l7 



io1 |ssssslspl| [i5 



Ti l VGFLIISSS | [l2 



TT] |sssslspll| [TT 



12 SSSLSPLLL 10 



20 LVSWRVNT 10 



Table XXVII 
109P1D4V.7 
N'temiinal-B0702 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 15; each start 
position is specified, 
the length of peptide 

is 9 amino adds, 
and the end position 
for each peptide is 
the start position 
plus eight 



16 SPLLLVSW 18 



12 SSSLSPLLL 14 



10 SSSSSLSPL 13 



iiI IsssslspllP 



Ti l MFRVGFLII | [TT 



T3| |SSLSPLLLVl [iT 



2o| |lvswrvnt] |TT 



tI I LIISSSSSL ] [lp 
18|lLLLVSWRV|r9^ 



Table XXVIII 
109P1D4VJ 
NMenninal-B08 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 15; each start 
position is specified, 
the length of peptide 

is 9 amino acids, 
and the end position 
for each peptide is 
Hie start position 
plus eight 



7] | LIISSSSSL p 



Ti l MFRVGFLII | (l3 



TU l SSSLSPLLL | |l3 



10 SSSSSLSPL 12 



11 SSSSLSPLL 12 



21 VSWRVNH 11 



16| |SPLLLVSW] [l0| 



18 HlLLVSWRV| [9 



141 1 SLSPLLLVS | [8 



17| |PLaVSVVR| |8 
6]| FLIiSSSSS lfy 



Table XXVIII 
109P1D4vJ 
N'temiinal-B08 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 15; each start 
position is specified, 
the length of peptide 

is 9 amino adds, 
and the end position 
for each peptide is 
the start position 



19 



|LLVSWRVN|{y 



Table XXIX 
109P1D4V.7 
N'lenninal-B1510 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 15; each start 
position is spedfied, 
ttie length of peptide 

is 9 amino adds, 
and tile end position 
for each peptide is 
tiie start position 
• plus eight 



11 SSSSLSPLL 12 



12 SSSLSPLLL 12 



Tq1 |s$ssslspl] [Ti 



7] | LIISSSSSL | [lO 



Tsl lLLLVSWRVl fe 



r 



Table XXX 
109P1D4V.7 
N'terminal-B2705 
9-mers 



Each peptide Is a 
portion of SEQ ID 
NO: 15; each start 
position is spedfied, 
tfie lengtii of peptide 

is 9 amino adds, 
and ttie end position 
foreach peptide is 
tiie start position 
plus eight 



T7l|PLLLVSWR|[l7 



wo 2004/098515 



PCT/US2004/013568 



Table XXX 
109P1D4V7 
N'terminal-B2705 
9-mers 



Eadi peptide is a 
portion of SEQ ID 
NO: 15; each start 
position is spediied, 
ttie length of peptide 
is 9 amino adds, 
andttteend position 
for eadi peptide is 
the start position 
plus eight 




UlRVGFLIISS 

ill vGaiisss \M 



rniiVlFRVGFLIl|r9] 
[yi[GFjJlSSSSl|9l 



Table XXXI 
109P1D4V.7 
N'tenninal-B2709 
9-mer$ 

Each peptide is a 
portion of SEQ ID 
NO: 15; each start 
position is spedfied, 
the length of peptide 

is 9 amino acids, 
and the end position 
for each peptide is 
the start position 




[j3]|SSLSPLLLV||j2 




T1lMFRVGFUI|[l 
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T^ieXXXIi 
109P1D4V.7 
trterminai-B4402 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 15; each start 
position is spediied, 
the length of peptide 

is 9 amino adds, 
and the end posiyon 
for each peptide is 
the start position 
plus eight 




Table XXXIH 
109P1D4V.7 
N' terminal-B5101 
9-mers 



Each peptide Is a 
portion of SEQ ID 
NO: 15; ead) start 
position is specified, 

the length of 
peptide is 9 amino 
adds, and the end 
position for each 
peptide is the start 
position plus eight 




Table XXXIV 
109P1D4V.7 
N' terminal-AI 
10-mers 



Eadi peptide is a 
portion of SEQ ID 
Nai5; each start 

position is spedfied, 

the length of peptide 
is 10 amino adds, 

and the end position 
for eadi peptide is 

tiie start position plus 




10 SSSSSLSPLLllS 



ul lSLSPilLVSVl [y 



Table XXXV 
109P1D4vJ 

N' terminal 
A020MO-mers 



Eadi peptide is a 
portion of SEQ ID 
NO: 15; each start 
position is spedfied, 
the length of peptide 
is 10 amino adds, 
and the end position 
for each peptide is the 
start position plus 
nine 




Table 

XXXVI 
109P1D4V.7 
N' terminal 
A0203-10- 

mers 



3 



No Results 
Found. 
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Table XXXVII 




109P1D4V7 




N'termlnal-A3 




10-mers 




Each peptide is a 




pofHonofSEQ ID 




NO: 15; each start 


position is spedfied, 


the length of peptide 


is 10 amino acids 




and the end position 


for each peptide is the 


start position plus 


nine 






ll4||SLSPLLLVSV 


20 


|3j| RVGFLllSSS 


19 


[6j| FLIISSSSSL 


19 


[17||PLLLVSVVRV 


17 


16 SPLLLVSWR 


16 


18|lLLLVSWRVN 


16 


^1 IISSSSSLSP 


16 


[l9||LLySVyRVNT 


15 


|7JLU1SSSSSLS 


14 


[2o|1lvswrvntt 


14 


13 SSLSPLLLVS 


10 



Table XXXVIII 




109P1D4v,7 




N' terminal 




A26-10-mers 




Each peptide Is a 




portion ofSEQID 




NO: 15; each start 


position is specified, 


the length of peptide 


is 10 amino acids 




and the end position 


for each peptide is the 


start position plus 


nine 






^JLrvgfuisss 


16 


20||LVSWRVNTT 


15 


[6j| FLIISSSSSL 


14 


[9jl ISSSSSLSPL 


14 


yiSSSSLSPLLL 


11 


[2j| FRVGFLIISS 


10 


|7|| LIISSSSSLS 


10 


|10||SSSSSLSPLL| 


|10 
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Table XXXIX 
109P1D4V.7 
N'temriinal-B0702 
10-mers 



Each peptide is a 
portion of SEQ ID 

NO: 15; each start 
position is specified, 
the length of peptide 

is 10 amino acids, 
and the end position 
for each peptide Is the 

start position plus 
nine 



9 ISSSSSLSPL 14 



11 SSSSLSPLLL 14 



10 SSSSSLSPLL 13 



16 SPLLLVSWR 13 



14 SLSPLLLVSV 11 



6 FLIISSSSSL 10 



12 SSSLSPLLLV 10 



17 PLLLVSWRV 9 



19 LLVSWRVNT 9 



20 LVSWRVNTT 9 



15 LSPLLLVSW 8 



Table XL 
109P1D4v.7| 
N' terminal- 
B08 

10-mers 



No Results 
Found. 



Table XLI 
109P1D4V.7I 
N' terminal- 
B1510 

10-mers 



No Results 
Found, 



Table XLII | 
109P1D4V.7: 
N' terminal- 
B2705 
10-mers 



No Results 
Found. 



Table XUII 
109P1D4V.7 
N' terminal- 
B2709 
10-mers 



No Results 
Found, 



Table XLIV I 
109P1D4V.7 
N' tenninal-B4402 
10-mers 



Each peptide Is a 
portion of SEQ ID 
NO: 15; each start 
position is specified, 
the length of peptide 
is 10 amino adds, 
and the end position 
for each peptide is 
the start position plus 
nine 



11 SSSSLSPLLL 15 



6 FLIISSSSSL 13 



10 SSSSSLSPLL 13 



9 ISSSSSLSPL 12 



Table XLV 
109P1D4V.7 
N* temiinal- 
B5101 
10-mers 



No Results 
Found. 



Table XLVI-109P1D4v7 
N'terminal-DRBI 0101 
15-mers 



Each peptide Is a porSon of 
SEQ ID NO: 15; each start 
position is spedfied, the 
length of peptide is 15 amino 
adds, and the end position for 
each pepfide is the start 
position plus fourteen 



3 RVGFLIISSSSSLSP 33 
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Table XLV1-109P1D4V.7 
N*terminal-DRB1 0101 
15-mers 



Each peptide is a portion of 
SEQ ID Na 15; each start 
position is specified, ttie 
length of peptide is 15 amino 
adds, and the end position for 
each peptide is the start 
position plus fourteen 



Til MFRVGI^IiSSSSSL 1|25 




ell FLliSSSSSLSPU-L M 



ill ISSSSSLSPLLLVSV ||g 



il lLVS\A/RVNTT NCHKC|l22 
21 




Table XLVIM09P1D4V.7 
N'tenninal-DRBI 0301 
15-mers 



Each peptide is a portion of 
SEQ ID NO: 15; each start 
position is spedfied, the 
length of peptide is 15 amino 
acids, and the end position for 
each peptide is the start 
position plus fourteen 



El 



VGFLIISSSSSLSPL ||20| 



IttII Pi±LVSWRVNnNC P 



TsllLSPLLIVSNAmVNTTlllS 



2qHlvsvvrvnttnchkc1|i2 



2l]|VSWRVNTTNCHKCL||l2 



16 



12 



ISSSSSLSPLLLVSV 
|SPLLLVSWRVNTTNl|j2 



Hi RVGFLIISSSSSLSP 



11 



Til liSSSSSLSPLLLVSJlll 
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XLVIIM09P1D4V.7 
N'tenninal-DRBI 0401 
IS-mers 



Each peptide is a portion of 
SEQ ID NO: 15; each start 
posilion is spedfied, the 
length of peptide is 15 amino 
adds, and the end position for 
each peptide is the start 
posafionrius fourteen 



ill RVGFUISSSSSLSP IIH 



ItII PLaVSWRVNTTNC ll26| 




[2II FRVGFLIlSSSSSLSjllgl 



Isl lLLLVSWRVNnNCH | |20 
2Q||LVSWRVNTTNCHKC|[20 



[ill FLllSSSSSLSPLLL ||14| 



Rell SPLLLVSWRVNTTN |[U 



|2lllVSVVRVNnNCHKCL||l4 



Table XLIX-109P1D4VJ 
N'tenninai'DRB1 1101 
15-mers 



Each peptide is a portion of 
SEQ ID NO: 15; each start 
position is specified, the 
length of peptide is 1 5 amino 
acids, and the end position for 
each peptide is the start 
position plus fourteen 



RVGFLIISSSSSLSP ||22 



ITllPLLLVSWRVNnNcP 



m i MFRVGFUiSSSSSjJ llg 
I5HLSPLLLVSWRVNTTII14 



[2]| FRVGFLI1 SSSSSLSJ |13 
Sll GFLllSSSSSLSPU- J[l3 



isj l LLLVSWRVNTTNCH | |l 3 
ni FLllSSSSSLSPLLL \\\2 



12 



SSSLSPLLLVSWRV 12 



^[^^^NnNCH^112 
lell SPLLLVSWRVNTTN |[Tl 



PCT/US2004/013568 



Table XXII 
109P1D4V.8-A1 
9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 17; each start 
position is 
spedfied, tiie 
length of peptide 
is 9 amino adds. 

and tiie end 
position for each 
peptide is the start 
position plus eight 




Table XXIII 
109P1D4V.8 
A0201-9-mers 

Eadi peptide is a 
portion of SEQ ID 
NO: 17; eadi start 
position is 
spedfied, ttie 
length of peptide is 
9 amino acids, and 
tiie end position 
for each peptide is 
tiie start position 
plus eight 




Table XXIV 
109P1D4V.8 
A0203-9- 
mers 



No Results 
Found 



Table XXV 
109P1D4V.8 
A3-9-mers 
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Each peptide is a 
portion ofSEQID 
NO: 17; each start 
position is 
specified, the 
length of peptide is 
9 amino adds, and 
the end position 
for eadi peptide is 
the start position 
plus eight 




Table XXVll 
109P1D4V.8 
B0702-9-mers 




Table XXIX | 
109P1D4V.8 
B1510-9-mersJ 




Each peptide is a 
portion of SEQ ID 
NO: 17: eadi start 
position Is 

spedfied, the 
length of peptide 
Is 9 amino adds, 

and the end 
position for each 
peptide is the start 
position plus eight 




Each peptide is a 
portion of SEQ ID 

Nai7;each 
start position is 

spedfied, the 
length of peptide 
is 9 amino acids, 

and flie end 
position for each 

peptide is the 
start position plus 
eight 




5||GLKKE!IVQ 16 


gKEITVQPTV 11 






^1 FIEGLKKEIIIIO 




7l|KKEITVQPT|[9_ 




|6j|LKKEIIVQP|[9 






lJ[TFlPGLKi«j|4 


1 TFlPGLig<E|[8^ 




Table XXVlll |l 
109P1D4V.8 


|2l|FIPGLKKEl(|3 




|3l| IPGLKKEITJ13 


Table XXVI 
109P1D4V.8 
A26-9-mers 


B08-9-mers 




|6||LKKEITVQPj|3 




Each peptide is a 
portion of SEQ ID 
NO: 17; each start 
position is 
spedtied, the 
length of peptide is 
9 amino adds, and 
the end position 
for each peptide is 
the start position 
plus eight 




Each peptide is a 
portion of SEQ ID 
NO: 17; each start 
position is 
specified, the 

IpnnHi nf npnfiHp 

is 9 amino acids, 
and the end 

position for each 
peptide is the start 
position plus eight 


Table XXX 
109P1D4V.8 

B2705-9-mers 




Each peptide is a 
portion of SEQ ID 
NO: 17; each start 
position Is 
spedfied, tiie 
lengin or pepuae is 
9 amino adds, and 
tiie end position 
for each peptide is 

IfiC oldiL pUoiUUli 

plus eight 








3||lPGLKKEIT 18 




1 




5j|GLKKEITVQ 18 




1iJ|tfipglkke||ii 




|2||FIPGLKKEI 13 




l2||FIPGLKKEl|[5^ 




l6||LXKEITVQP 13 






6 LKKEITVQP||5 




[4||PGLKKEITV 10 




5||6LKKEITVQ||12 


l8 KEITVQPTV|[6^ 








2l|FlPGLKKEI 11 




Table XXIX 
109P1D4V.8 
B1510-9-mers 


l8l|KEITVQPTV 9 


Table XXVII 
109P1D4V.8 
B0702-9-mers 




|1J|TFIPGLKKE|[£[ 


|4||PGLKKEITV|[7 


Each peptide is a 
portion of SEQ ID 
NO: 17; each start 
position is 
specifted, the 
length of peptide 
is 9 amino acids, 

and the end 
position for each 
peptide is the start 
position plus eight 




Each peptide is a 
portion of SEQ ID 

NO: 17; each 
start position is 

spedfied, the 
length of peptide 
Is 9 amino adds, 

and the end 
position for each 

peptide is tiie 
start position plus 
eight 






Table XXXI 
109P1D4V.8 
B2709-9-niers 


















|5|GLKKEITVQ|S 
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Each peptide is a 
portion of SEQ ID 
NO: 17; each start 
position is 
specified, the 
length of peptide 
is 9 amino adds, 

and the end 
position tor each 
peptide is the start 
position plus eight 




Table XXXII 
109P1D4V.8 
B4402-9-mers 



Each peptide is a 
portion of SEQ ID 
NO: 17; each start 
position is 
specified, tiie 



is 9 amino adds, 

and the end 
position for each 
peptide is the start 




Eadi peptide is a 
portion of SEQ ID 
Na 17; each start 
position is 
specified, ttie 
lengtii of peptide 
is 9 amino adds, 

and tiie end 
position for each 
peptide is tiie start 
position plus eight 



|4l|PGU<KEITV|l21 



51|FlPGLKKEl||l4 



||iPGU<KEIT 13 



msmm 



Table XXXIV 
109P1D4V.8 
A1-10-mers 



Each peptide is a 
portion of SEQ ID 
NO: 17; each start 
position is spedfied, 

tiie lengtii of 
peptide is 10 amino 
adds, and tiie end 
position for each 
peptide Is tiie start 
position plus nine 



1 STFIPGL!<KEhO 



iltq<EITVflPTV lllO 



Table XXXV 
109P1D4V.8 
A020M0-mers 



Eadi peptide is a 
portion of SEQ ID 
N0:17;eadistart 

position is spedfied, 
tiie lengtii of peptide 
is 10 amino acids, 
and tfie end position 
for each peptide is 
tiie start position 
plus nine 



311 FIPGLKKEIT ||T5 



iHiPGLKKEITVlljg 



|8llKKEITVQPTV||13 



lIlSTFIPGLKKE 12 



|6| |GLKKEtTVQPl |12 
SLi<KEIIVQPT|IlT 



Table 

XXXVI 
109P1D4V.8 
A0203-10- 

mers 



No Results 
Found. 



Table XXXVil 
109P1D4V.8 
A3-10-mers 



Each peptide is a 
portion of SEQ ID 
NO: 17; each start 
position is specified, 
tiie lengtii of peptide 
is 10 amino adds, 
and tiie end position 
for each peptide is 
the sM position 
plus nine 




Table XXXVIII 
109P1D4V.8 
A26-10-mers 



Each peptide is a 
portion of SEQ ID 
NO: 17; each start 

position is 
spedfied, ttie lengtii 
of peptide is 10 
amino adds, and 
tiie end position for 
each peptide is tiie 
start position plus 
nine 



Table XXXIX 
109P1D4V.8 
B0702-10-mers 



Each peptide is a 
portion of SEQ ID 
NO: 17; each start 
position is specified 

tiie lengtii of 
peptide is 10 amino 
adds, and tiie end 

position for each 
peptide Is ttie start 

position phis nine 



4 IPGLKKEITV 18 



[311 FIPGLKKEIT Ifs 



7l |LKKEITVQPT| [8 
8^|KKEiTVQPTy|[8 



Table XL I 
|109P1D4V.8 
B08-10- 
mers | 
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No Results 
Found. 



Table XLI 
109P1D4V.8I 
B1510-10 
mers 



No Results 
Found. 



Table XLII 
109P1D4V.8I 
B2705-10- 
mers 



No Results 
Found. 



Table XLIIi 
109P1D4V.8 

B2709-10- 
mers 



No Results 
Found. 



Table XLIV 
109P1D4V.8 
B4402-10-mers 



Each peptide is a 
portion ofSEQ ID 
NO: 17; each start 
position is specified, 

the length of 
peptide is 10 amino 
adds, and the end 
position for each 
peptide is the start 
position plus nine 



9 KEITVQPTVE 17 



2 TFIPGLKKEl 16 



Table XLV 
109P1D4V.8 
B5101-10- 

mers 



No Results 
Found. 



Table XLVI-109P1D4V.8 
DRB1 010M5-mers 



Each peptide Is a portion of 
SEQ ID NO: 17; each start 
position is specified, the 
length of peptide is 15 amino 
adds, and the end position 
for each peptide is the start 
position plus fourteen 



9 IPGLKKEITVQPTVE 25 



13 KKEITVQPTVEEASD 21 



5 ESTFIPGLKKEiTVQ 19 



3 DPESTFIPGLKKEIT 17 



6 STFIPGLKKEITVQP 16 



12 LKKEITVQPTVEEAS 13 



Table XLV1I-109P1D4V.8 
DRB1 0301-15-mers 



Each peptide is a portion of 

SEQ ID NO: 17; each start 
position is specified, the 
length of peptide is 15 amino 
adds, and the end position 
for each peptide is the start 
position plus fourteen 



Sl l ESTFIPGLKKEiTVQ | pi7 



el l STFIPGLKKEITVQP | [l7 



13 KKEITVQPTVEEASD 13 



9 IPGLKKEITVQPTVE 12 



T1 |NSDPESTFIPGLKKE| [9 



Table XLVI1M09P1D4V.8 
DRB1 0401-15-mers 



Each peptide is a portion of 
SEQ ID NO: 17; each start 
position is specified, the 
length of peptide is 15 amino 
adds, and the end position 
for each peptide Is the start 
portion plus fourteen 



6 STFIPGLKKEITVQP 20 



9 IPGLKKEITVQPTVE 20 



sl l ESTFIPGLKKEITVQ | [l6 



13| |KKEITVQPTVEEASD| (l4 



2 SDPESTFIPGLKKEI 12 



3 DPESTFIPGLKKEIT 12 



10 PGLKKEITVQPTVEE 12 



11 GLKKEITVQPTVEEA 12 



Table XLIX-109P1D4v.8 
DRB1 1101-15-mers 



Each peptide is a portion 
of SEQ ID NO: 17; each 
start position Is specified, 
the length of peptide is 15 
amino adds, and the end 
position for each peptide is 
the start position plus 
fourteen 



6| |STFiPGLKKElTVQP| [2T 



5| |ESTFlPGLKKElTVQ| [ia 



9)|IPGLKKEITVQPTVE|[^ 
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Tablet: Protein Characteristics of 109P1D4 



l09PlD4var.l 



Bioinfonnatic URL on World Wide Wd3 
Program 



ORF 



Protein laigth 

Transmembrane 

region 



Signal Peptide 
Pl 

Molecular weight 
Ijocalizadon 

Moti& 



ORF finder 
TMPred 



HMMTop 
Sosui 



TMHMM 

Signal P 

pI/MWtool 

pI/MWtool 

PSORT 

PSORTn 

P&m 

Prints 

Blocks 



.ch.erabnetorg/ 

.enam-hu/hmmtop/ 
.gaaome.adjp/SOSui/ 

,cbs.dtu.dk/services/TMHMM 

.cbs.dtu.dk/services/SignalP/ 

.expasy.ch/tools/ 

.expasy.ch/tools/ 

psort.nibb.ac.jp/ 

psortnibb.ac.jp/ 

.sanga*.ac.uk/Pfem/ 

.biochem,ucl.ac,uk/ 

.blocks-fhcrcorg/ 



Outcome 



846-3911 bp (includes stop 

codon) 

1021aa 

3 TM helices (aa3-aa23, aa756- 
aa776, aa816-aa834), N tenninus 
intracellular 

no TM, N taminus extracellular 
3 TM heUces (2-24aa, 756-778aa, 
8l0-832aa), N tenninus extra- 
cellular 

ITM helix (813-835aa), 

N tenninus extracdlular 

yes 

pi 4.81 

112.7kDa 

Plasma membrane 

67% endoplasmic reticulum 

Cadhain domain 

Cadh«in domain, DNA topoiso- 

Merase 4B, sonic hedgehog 

Cadherin domain, ribosomal 

protdn LlOE, ribulose biphos- 

phate carboxylase (large chain), 

ornithine decarboxylase antizyme 

protein phosphatase 2C sub&mily 



Table U. Exon boundaries of transcript 109P1D4 v.1 



Exon 


Start 


End 


Length 


1 


1 


1385 


1385 


2 


1386 


4603 


3218 



Table Lll(a). Nucleotide sequence 

cccctttctc cccctcggtt 
ctggctcctt gcagtcggcg 
cagctgcccg cgcggcaaag 
agcggcgaca caggcagcac 
agcgactccg gctgctctgc 
cagtctccgt ggagcgggcg 
tctaaaggca tcgttattag 
taccggagag gttttgcctc 
gcttggctga ttgcagagca 
tcaagtgttg tgcgggttaa 
gtccgggacg tacattttcg 
ggagaaaaac tacaccatcc 
gaaagacctt aacttgtcgc 
gctagtgtac aagaccggag 
cttcactact ggcgctcgca 
gcattgcttt tatgaagtgg 
gatacgtttt ctgatagaag 
caacatatca attccagaga 
tgatcctgac gtaggaataa 
ttttggcctc gatgtcattg 
aaaggagtta gatagggaag 



oftranscrlptvariant109P1D4v.2(SEQ!DNO: 237) 

aagtccctcc ccctcgccat tcaaaagggc tggctcggca 



aactgtcggg gcgggaggag ccgtgagcag tagctgcact 
aggaaggcaa gccaaacaga gtgcgcagag tggcagtgcc 
aggcagcccg ggctgcctga atagcctcag aaacaacctc 
ggactgcgag ctgtggcggt agagcccgct. acagcagtcg 
gaagcctttt ttctcccttt cgtttacctc ttcattctac 
gaaaatcctg ttgcgaataa gaaggattcc acagatcaca 
agctgctctc aactttgtaa tcttgtgaag aagctgacaa 
ctatgaggac tgaacgacag tgggttttaa ttcagatatt 
tacaacaaac tgtaacaagt gtacctggta tggacttgtt 
cggtcctgct agcatgcgtg gtgttccact ctggcgccca 
gagaagaaat gccagaaaac gtcctgatag gcgacttgtt 
tgattccaaa caagtccttg acaactgcta tgcagttcaa 
atgtgccact gattcgaatt gaagaggata ctggtgagat 
ttgatcgtga gaaattatgt gctggtatcc caagggatga 
aggttgccat tttgccggat gaaatattta gactggttaa 
atataaatga taatgcacca ttgttcccag caacagttat 
actcggctat aaactctaaa tatactctcc cagcggctgt 
acggagttca aaactacgaa ctaattaaga gtcaaaacat 
aaacaccaga aggagacaag atgccacaac tgattgttca 
agaaggatac ctacgtgatg aaagtaaagg ttgaagatgg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
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tggctttcct caaagatcca gtactgctat tttgcaagtg agtgttactg atacaaatga 1320 

caaccaccca gtctttaagg agacagagat tgaagtcagt ataccagaaa atgctcctgt 1380 

aggcacttca gtgacacagc tccatgccac agatgctgac ataggtgaaa atgccaagat 1440 

ccacttctct ttcagcaatc tagtctccaa cattgccagg agattatttc acctcaatgc 1500 

caccactgga cttatcacaa tcaaagaacc actggatagg gaagaaacac caaaccacaa 1560 

gttactggtt ttggcaagtg atggtggatt gatgccagca agagcaatgg tgctggtaaa 1620 

tgttacagat gtcaatgata atgtcccatc cattgacata agatacatcg tcaatcctgt 1680 

caatgacaca gttgttcttt cagaaaatat tccactcaac accaaaattg ctctcataac 1740 

tgtgacggat aaggatgcgg accataatgg cagggtgaca tgcttcacag atcatgaaat 1800 

ccctttcaga ttaaggccag tattcagtaa tcagttcctc ctggagactg cagcatatct 1860 

tgactatgag tccacaaaag aatatgccat taaattactg gctgcagatg ctggcaaacc 1920 

tcctttgaat cagtcagcaa tgctcttcat caaagtgaaa gatgaaaatg acaatgctcc 1980 

agttttcacc cagtctttcg taactgtttc tattcctgag aataactctc ctggcatcca 2040 

gttgacgaaa gtaagtgcaa tggatgcaga cagtgggcct aatgctaaga tcaattacct 2100 

gctaggccct gatgctccac ctgaattcag cctggattgt cgtacaggca tgctgactgt 2160 

agtgaagaaa ctagatagag aaaaagagga taaatattta ttcacaattc tggcaaaaga 2220 

taacggggta ccacccttaa ccagcaatgt cacagtcttt gtaagcatta ttgatcagaa 2280 

tgacaatagc ccagttttca ctcacaatga atacaacttc tatgtcccag aaaaccttcc 2340 

aaggcatggt acagtaggac taatcactgt aactgatcct gattatggag acaattctgc 2400 

agttacgctc tccattttag atgagaatga tgacttcacc attgattcac aaactggtgt 2460 

catccgacca aatatttcat ttgatagaga aaaacaagaa tcttacactt tctatgtaaa 2520 

ggctgaggat ggtggtagag tatcacgttc ttcaagtgcc aaagtaacca taaatgtggt 2580 

tgatgtcaat gacaacaaac cagttttcat tgtccctcct tccaactgtt cttatgaatt 2640 

ggttctaccg tccactaatc caggcacagt ggtctttcag gtaattgctg ttgacaatga 2700 

cactggcatg aatgcagagg ttcgttacag cattgtagga ggaaacacaa gagatctgtt 2760 

tgcaatcgac caagaaacag gcaacataac attgatggag aaatgtgatg ttacagacct 2820 

tggtttacac agagtgttgg tcaaagctaa tgacttagga cagcctgatt ctctcttcag 2880 

tgttgtaatt gtcaatctgt tcgtgaatga gtcggtgacc aatgctacac tgattaatga 2940 

actggtgcgc aaaagcactg aagcaccagt gaccccaaat actgagatag ctgatgtatc 3000 

ctcaccaact agtgactatg tcaagatcct ggttgcagct gttgctggca ccataactgt 3060 

cgttgtagtt attttcatca ctgctgtagt aagatgtcgc caggcaccac accttaaggc 3120 

tgctcagaaa aacaagcaga attctgaatg ggctacccca aacccagaaa acaggcagat 3180 

gataatgatg aagaaaaaga aaaagaagaa gaagcattcc cctaagaact tgctgcttaa 3240 

ttttgtcact attgaagaaa ctaaggcaga tgatgttgac agtgatggaa acagagtcac 3300 

actagacctt cctattgatc tagaagagca aacaatggga aagtacaatt gggtaactac 3360 

acctactact ttcaagcccg acagccctga tttggcccga cactacaaat ctgcctctcc 3420 

acagcctgcc ttccaaattc agcctgaaac tcccctgaat tcgaagcacc acatcatcca 3480 

agaactgcct ctcgataaca cctttgtggc ctgtgactct atctccaagt gttcctcaag 3540 

cagttcagat ccctacagcg tttctgactg tggctatcca gtgacgacct tcgaggtacc 3600 

tgtgtccgta cacaccagac cgactgattc caggacatca actattgaaa tctgcagtga 3660 

gatataactt tctaggaaca acaaaattcc attccccttc caaaaaattt caatgattgt 3720 

gatttcaaaa ttaggctaag atcattaatt ttgtaatcta gatttcccat tataaaagca 3780 

agcaaaaatc atcttaaaaa tgatgtccta gtgaaccttg tgctttcttt agctgtaatc 38 40 

tggcaatgga aatttaaaat ttatggaaga gacagtgcag cacaataaca gagtactctc 3900 

atgctgtttc tctgtttgct ctgaatcaac agccatgatg taatataagg ctgtcttggt 3960 

gtatacactt atggttaata tatcagtcat gaaacatgca attacttgcc ctgtctgatt 4020 

gttgaataat taaaacatta tctccaggag tttggaagtg agctgaacta gccaaactac 4080 

tctctgaaag gtatccaggg caagagacat ttttaagacc ccaaacaaac aaaaaacaaa 4140 

accaaaacac tctggttcag tgttttgaaa atattcacta acataatatt gctgagaaaa 4200 

tcatttttat tacccaccac tctgcttaaa agttgagtgg gccgggcgcg gtggctcacg 4260 

cctgtaatcc cagcactttg ggaggccgag gcgggtggat cacgaggtca ggagattgag 4320 

accatcctgg ctaacacggt gaaaccccat ctccactaaa aatacaaaaa attagcctgg 4380 

cgtggtggcg ggcgcctgta gtcccagcta ctcgggaggc tgaggcagga gaatagcgtg 4440 

aacccgggag gcggagcttg cagtgagccg agatggcgcc actgcactcc agcctgggtg 4500 

acagagcaag actctgtctc aaaaagaaaa aaatgttcaa tgatagaaaa taattttact 4560 

aggtttttat gttgattgta ctcatgctgt tccactcctt ttaattatta aaaagttatt 4620 

tttggctggg tgtggtggct cacacctgta atcccagcac tttgggaggc cgaggtgggt 4680 

ggatcacctg aggtcaggag ttcaagacca gtctggccaa cat 4723 
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Table UII(a). Nucleotide sequence alignment of 109P1D4 v.l (SEQ ID NO: 238) and 109P1D4 v2 (SEQ ID NO: 239) 

Score = 5920 bits (3079), Expect = O.Oldentities = 3079/3079 (100%) Strand = Plus / Plus 

V 1 : 800 agtgttgtgcgggttaatacaacaaactgtaacaagtgtacctggtatggacttgttgtc 859 

j 1 I I 1 I I I I I i ! I I I I I I 1 1 I I 1 I I I I I ! I 1 I I I I 1 1 I I I 1 i I I I I H I I I I I II 1 1 I I I 
V.2 : 544 agtgttgtgcgggttaatacaacaaactgtaacaagtgtacctggtatggacttgttgtc 603 

VI : 860 cgggacgtacattttcgcggtcctgctagcatgcgtggtgttccactctggcgcccagga 919 

iiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiniiiiiiiiiiiniiiii 

V.2 : 604 cgggacgtacattttcgcggtcctgctagcatgcgtggtgttccactctggcgcccagga 663 

V 1 • 920 gaaaaactacaccatccgagaagaaatgccagaaaacgtcctgataggcgacttgttgaa 979 

llil1))ti)|)llililllllll)lllllillilii)tiniliiMII)lilMllli 
V.2 : 664 gaaaaactacaccatccgagaagaaatgccagaaaacgtcctgataggcgacttgttgaa 723 

VI - 980 agaccttaacttgtcgctgattccaaacaagtccttgacaactgctatgcagttcaagct 1039 

iiiiiiii II mil mil iniimMiiiiHiiH><^"i>>'> 

v.2 : 724 agaccttaacttgtcgctgattccaaacaagtccttgacaactgctatgcagttcaagct 783 

V 1 " 1040 agtgtacaagaccggagatgtgccactgattcgaattgaagaggatactggtgagatctt 1099 

' ' iiiiMiiiiniiimmimmiimimimmmiDiNiiiim 

v.2 : 784 agtgtacaagaccggagatgtgccactgattcgaattgaagaggatactggtgagatctt 843 

V 1 • 1100 cactactggcgctcgcattgatcgtgagaaattatgtgctggtatcccaagggatgagca 1159 

iiiiiitiiMiiiiiiiitiimmmiiimimimimmmmii 

V,2 : 844 cactactggcgctcgcattgatcgtgagaaattatgtgctggtatcccaagggatgagca 903 

V 1 : 1160 ttgcttttatgaagtggaggttgccattttgccggatgaaatatttagactggttaagat 1219 

niiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiitmmimmmm 

v.2 : 904 ttgcttttatgaagtggaggttgccattttgccggatgaaatatttagactggttaagat 963 

V 1 • 1220 acgttttctgatagaagatataaatgataatgcaccattgttcccagcaacagttatcaa 1279 

' ' luiMiiiMiiiininmmmiiimmiimmimimiiim 

V,2 : 964 acgttttctgatagaagatataaatgataatgcaccattgttcccagcaacagttatcaa 1023 

V 1 • 1280 catatcaattccagagaactcggctataaactctaaatatactctcccagcggctgttga 1339 

1 1 I I II I I II II 1! I I I III I m 111 111 ill I III Ml III I III II II I II III 111 
V.2 : 1024 catatcaattccagagaactcggctataaactctaaatatactctcccagcggctgttga 1083 

V 1 • 1340 tcctgacgtaggaataaacggagttcaaaactacgaactaattaagagtcaaaacatttt 1399 

iMiiiiiiMtiiiiiiiiimmmimmmmimtimiiiiim 

v.2 : 1084 tcctgacgtaggaataaacggagttcaaaactacgaactaattaagagtcaaaacatttt 1143 

V 1 • 1400 tggcctcgatgtcattgaaacaccagaaggagacaagatgccacaactgattgttcaaaa 1459 

iniiiiiiiiMiiiiii iiiiimmmmiiimmitiimimim 

v.2 : 1144 tggcctcgatgtcattgaaacaccagaaggagacaagatgccacaactgattgttcaaaa 1203 

V 1 • 1460 ggagttagatagggaagagaaggatacctacgtgatgaaagtaaaggttgaagatggtgg 1519 

iiiiiiiiiiiiiiiiiiMmimiiiimiimmiiimiiimmm 

v.2 : 1204 ggagttagatagggaagagaaggatacctacgtgatgaaagtaaaggttgaagatggtgg 1263 

V 1 • 1520 ctttcctcaaagatccagtactgctattttgcaagtgagtgttactgatacaaatgacaa 1579 

1)111 iiiiiii II III mm ill mum II mil 111 mm It II mm 

v.2 : 1264 ctttcctcaaagatccagtactgctattttgcaagtgagtgttactgatacaaatgacaa 1323 



2004/098515 PCT/US2004/0 13568 

244 

1580 ccacccagtctttaaggagacagagattgaagtcagtataccagaaaatgctcctgtagg 1639 

MIlMlillliMiilllillMlliiliillllllllliMllililMlMllMII 
1324 ccacccagtctttaaggagacagagattgaagtcagtataccagaaaatgctcctgtagg 1383 

1640 cacttcagtgacacagctccatgccacagatgctgacataggtgaaaatgccaagatcca 1699 
lHllMillill]|il|]l||]||jii|i|)i|)i||]}||)||{]||))||||||,|| 

1384 cacttcagtgacacagctccatgccacagatgctgacataggtgaaaatgccaagatcca 1443 

1700 cttctctttcagcaatctagtctccaacattgccaggagattatttcacctcaatgccac 1759 

1 it i lit II N iMK II 111 lit mil Mil IN till I I MM 11)1 nil iiiDi 
1444 cttctctttcagcaatctagtctccaacattgccaggagattatttcacctcaatgccac 1503 

17 60 cactggacttatcacaatcaaagaaccactggatagggaagaaacaccaaaccacaagtt 1819 

Hi iMMIIIM IIMiMIIMIllllMIIIIIIMIIIIIMIIIllllllMMI 
1504 cactggacttatcacaatcaaagaaccactggatagggaagaaacaccaaaccacaagtt 1563 

1820 actggttttggcaagtgatggtggattgatgccagcaagagcaatggtgctggtaaatgt 1879 

iiliiiiillHI IliilliillMMMIIIIIIIIIIMIMMMIMMMMIII 
1564 actggttttggcaagtgatggtggattgatgccagcaagagcaatggtgctggtaaatgt 1 623 

1880 tacagatgtcaatgataatgtcccatccattgacataagatacatcgtcaatcctgtcaa 1939 

lilillitlllMIIMIMIIMMMIIIIIMMMIIIIIIilMMIIIMIIIi 
1624 tacagatgtcaatgataatgtcccatccattgacataagatacatcgtcaatcctgtcaa 1683 

1940 tgacacagttgttctttcagaaaatattccactcaacaccaaaattgctctcataactgt 1999 

i i 1 1 I i 1 i i ) f I M i M M II II i II II M M II II II M II i M i M II M M M II II 
1684 tgacacagttgttctttcagaaaatattccactcaacaccaaaattgctctcataactgt 1743 

2000 gacggataaggatgcggaccataatggcagggtgacatgcttcacagatcatgaaatccc 2059 

iiltilillilll Mill Ml Mill MMMiMMMMMMMllMMI MUM 
1744 gacggataaggatgcggaccataatggcagggtgacatgcttcacagatcatgaaatccc 1803 

2060 tttcagattaaggccagtattcagtaatcagttcctcctggagactgcagcatatcttga 2119 

iililNilillitlDMIIIIIlllllMlllillMIIIIIIMiMIIIMIIIII 
1804 tttcagattaaggccagtattcagtaatcagttcctcctggagactgcagcatatcttga 18 63 

2120 ctatgagtccacaaaagaatatgccattaaattactggctgcagatgctggcaaacctcc 2179 
1 i I i 1 1 I I i I 1 1 1 i i i t M II I M M M II M II II 1 II I M M i M II M 11 11 I M M 

18 64 ctatgagtccacaaaagaatatgccattaaattactggctgcagatgctggcaaacctcc 1923 

2180 tttgaa t cagt cagcaatgct cttcat caaagtgaaagatgaaaatgacaatgctccagt 2239 

iliiiitlllMl IliMIIMIIIllMIIIIMMMMMIIllMlllMlMlll 
1924 tttgaat cagt cagcaatgctctt cat caaagtgaaagatgaaaatgacaatgctccagt 1983 

2240 tttcacccagtctttcgtaactgtttctattcctgagaataactctcctggcatccagtt 2299 

iililiiilfill IIIIIIIMIMMIMIIMMIMIMIIIMMMIIIIMMI 
1984 t ttcacccagt ct ttcgtaactgtt t ctatt cct gagaat aactct cctggcatccagtt 2043 

2300 gacgaaagtaagtgcaatggatgcagacagtgggcctaatgctaagatcaattacctgct 2359 

lllliiilllilinilMMMMMIMMMMMIMIIMMlMMIMMIM 
2044 gacgaaagtaagtgcaatggatgcagacagtgggcctaatgctaagatcaattacctgct 2103 

2360 aggccctgatgctccacctgaattcagcctggattgtcgtacaggcatgctgactgtagt 2419 

illllillMlli iillMIIIIIMIMIilMllilllilllMMIMIMIlMII 
2104 aggccctgatgctccacctgaattcagcctggattgtcgtacaggcatgctgactgtagt 2163 
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V.l : 2420 gaagaaactagatagagaaaaagaggataaatatttattcacaattctggcaaaagataa 2479 

illlllllllllllllllilllMllllillMlllinillllllMIIIlt lilllil 
V.2 : 2164 gaagaaactagatagagaaaaagaggataaatatttattcacaattctggcaaaagataa 2223 

V.l : 2480 cggggtaccacccttaaccagcaatgtcacagtctttgtaagcattattgatcagaatga 2539 

iMMIIIIitnilllllltlllllllltlllllllllNililllllHIIIMilM 
V.2 : 2224 cggggtaccacccttaaccagcaatgtcacagtctttgtaagcattattgatcagaatga 2283 

V.l : 2540 caatagcccagttttcactcacaatgaatacaacttctatgtcccagaaaaccttccaag 2599 

iiMllIIIIillMlllliilintlllllliiililllillllllllllililMIN 
V.2 : 2284 caatagcccagttttcactcacaatgaatacaacttctatgtcccagaaaaccttccaag 2343 



V.l : 2 600 gcatggtacagtaggactaatcactgtaactgatcctgattatggagacaattctgcagt 
1 I I i 1 i I I i 1 I M ! I I i 1 I I I i 1 1 1 1 I i M I 1 I I I i i ) 1 1 1 i I i 1 I I I I 1 M M I i I IN 
V.2 : 2344 gcatggtacagtaggactaatcactgtaactgatcctgattatggagacaattctgcagt 



2659 



2403 



V.l : 2660 tacgctctccattttagatgagaatgatgacttcaccattgattcacaaactggtgtcat 2719 

MitHllinillllllllliillllilllilDlllllliinitllllliMMlM 
V.2 : 2404 tacgctctccattttagatgagaatgatgacttcaccattgattcacaaactggtgtcat 2463 

V.l : 2720 ccgaccaaatatttcatttgatagagaaaaacaagaatcttacactttctatgtaaaggc 2779 

l))illlll!lllli]|iilllllltli)]i]|illlll)l]li)lllllitlllllili 
V.2 : 2464 ccgaccaaatatttcatttgatagagaaaaacaagaatcttacactttctatgtaaaggc 2523 

V.l : 2780 tgaggatggtggtagagtatcacgttcttcaagtgccaaagtaaccataaatgtggttga 2839 

lllinnillllllilllMlilllltliDIDIIMIIMMiiniMUlMlH 
v.2 ; 2524 tgaggatggtggtagagtatcacgttcttcaagtgccaaagtaaccataaatgtggttga 2583 



V.l 
V.2 



2840 tgtcaatgacaacaaaccagttttcattgtccctccttccaactgttcttatgaattggt 2899 

iiMiiiiiiiiiiiiiiiiniiiMiiiiiiiiniiniiiniiDiniMMii 

2584 tgtcaatgacaacaaaccagttttcattgtccctccttccaactgttcttatgaattggt 2643 



V.l 
V.2 



: 2900 tctaccgtccactaatccaggcacagtggtctttcaggtaattgctgttgacaatgacac 2959 

111 ililllllitllMMIIitlMiillllllllllllllllMlllllllilMllt 
: 2644 tctaccgtccactaatccaggcacagtggtctttcaggtaattgctgttgacaatgacac 2703 



V.l : 2960 tggcatgaatgcagaggttcgttacagcattgtaggaggaaacacaagagatctgtttgc 3019 

)llll))llll!illllll)lllllliilillill)lllilllMil)lli)liliilM 
V.2 : 2704 tggcatgaatgcagaggttcgttacagcattgtaggaggaaacacaagagatctgtttgc 2763 



V.l 
V.2 



3020 aatcgaccaagaaacaggcaacataacattgatggagaaatgtgatgttacagaccttgg 3079 

llMllli jliilllllNlMMIilllllllliillllilllllilttilllMMII 
2764 aatcgaccaagaaacaggcaacataacattgatggagaaatgtgatgttacagaccttgg 2823 



V.l 
V.2 



3080 tttacacagagtgttggtcaaagctaatgacttaggacagcctgattctctcttcagtgt 3139 

MlllllMiillllllllilllllliitllllilllltlllllMliilillMDIli 
2824 tttacacagagtgttggtcaaagctaatgacttaggacagcctgattctctcttcagtgt 2883 



V.l 

V.2 



3140 tgtaattgtcaatctgttcgtgaatgagtcggtgaccaatgctacactgattaatgaact 3199 

tllllMNIlltnililllMllillMlilillilililMlllMMlMillitl 
2884 t gt aattgtcaatctgttcgtgaa tgagtcggtgaccaatgctacactgat taatgaact 2943 



V.l : 3200 ggtgcgcaaaagcactgaagcaccagtgaccccaaatactgagatagctgatgtatcctc 3259 

lllllllliniillllliiliMlilllillltlillMliliiillltlllllltlll 
V.2 : 2944 ggtgcgcaaaagcactgaagcaccagtgaccccaaatactgagatagctgatgtatcctc 3003 
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V.l : 3260 accaactagtgactatgtcaagatcctggttgcagctgttgctggcaccataactgtcgt 3319 

IMIlllililillinMlllltllllllllllllliiilillllllllllllllMII 
V.2 : 3004 accaactagtgactatgtcaagatcctggttgcagctgttgctggcaccataactgtcgt 3063 

V.l : 3320 tgtagttattttcatcactgctgtagtaagatgtcgccaggcaccacaccttaaggctgc 3379 

liiiiniiiiMiiiniiiiiiiiitiiiiiiiiiitiMiiiiiiiiiiiMiiMi 

V.2 : 3064 tgtagttattttcatcactgctgtagtaagatgtcgccaggcaccacaccttaaggctgc 3123 

V.l : 3380 tcagaaaaacaagcagaattctgaatgggctaccccaaacccagaaaacaggcagatgat 3439 

lilliillll)l(iMlllill)liiilll)lllllllllltllllll)illiilil)l) 
V.2 : 3124 tcagaaaaacaagcagaattctgaatgggctaccccaaacccagaaaacaggcagatgat 3183 

V.l : 3440 aatgatgaagaaaaagaaaaagaagaagaagcattcccctaagaacttgctgcttaattt 3499 

IMliltlilllillllillliillltilillllMlllljllDDIllllllllllil 
V.2 : 3184 aatgatgaagaaaaagaaaaagaagaagaagcattcccctaagaacttgctgcttaattt 3243 

V.l : 3500 tgtcactattgaagaaactaaggcagatgatgttgacagtgatggaaacagagtcacact 3559 

IIMlllilllliillilillllNIMIIiillllliiMllllllllllllltlMII 
V.2 : 3244 tgtcactattgaagaaactaaggcagatgatgttgacagtgatggaaacagagtcacact 3303 

V.l ; 3560 agaccttcctattgatctagaagagcaaacaatgggaaagtacaattgggtaactacacc 3619 

iMIIllllllllllllllliillltlllinillillilllllllllliilllililll 
V,2 : 3304 agaccttcctattgatctagaagagcaaacaatgggaaagtacaattgggtaactacacc 3363 

V.l : 3620 tactactttcaagcccgacagccctgatttggcccgacactacaaatctgcctctccaca 3679 

MlllilllllilillilllilMlllillllllllinilitliiliDillllllill 
V.2 : 3364 tactactttcaagcccgacagccctgatttggcccgacactacaaatctgcctctccaca 3423 

V.l : 3680 gcctgccttccaaattcagcctgaaactcccctgaattcgaagcaccacatcatccaaga 3739 

lilMinililliMlilillUililltllMDillDKIllililillllMlll 
V.2 : 3424 gcctgccttccaaattcagcctgaaactcccctgaattcgaagcaccacatcatccaaga 3483 

V.l : 3740 actgcctctcgataacacctttgtggcctgtgactctatctccaagtgttcctcaagcag 3799 

lilillllillinillililltlllilliltllllllDlllllllllitlllillill 
V.2 • : 3484 actgcctctcgataacacctttgtggcctgtgactctatctccaagtgttcctcaagcag 3543 

V.l : 3800 ttcagatccctacagcgtttctgactgtggctatccagtgacgaccttcgaggtacctgt 3859 

IMIIIIIIIilllllillillllllllMlllillllllllliltllllllllllllll 
V.2 : 3544 ttcagatccctacagcgtttctgactgtggctatccagtgacgaccttcgaggtacctgt 3603 

V.l : 3860 gtccgtacacaccagaccg 3878 

llitllilllilllilll) 
V.2 : 3604 gtccgtacacaccagaccg 3622 

Table LlV(a). Peptide sequences of protein coded by 109P1D4 v.2 (SEQ ID NO: 240) 

MRTERQWVLI QIFQVLCGLI QQTVTSVPGM DLLSGTYIFA VLLACWFHS GAQEKNYTIR 60 

EEMPENVLIG DLLKDLNLSL IPNKSLTTAM QFKLVYKTGD VPLIRIEEDT GEIFTTGARI 120 

DREKLCAGIP RDEHCFYEVE VAILPDEIFR LVKIRFLIED INDNAPLFPA TVINISIPEN 180 

SAINSKYTLP AAVDPDVGIN GVQNYELIKS QNIFGLDVIE TPEGDKMPQL IVQKELDREE 240 

KDTYVMKVKV EDGGFPQRSS TAILQVSVTD TNDNHPVFKE TEIEVSIPEN APVGTSVTQL 300 

HATDADIGEN AKIHFSFSNL VSNIARRLFH LNATTGLITI KEPLDREETP NHKLLVLASD 360 

GGLMPARAMV LVNVTDVNDN VPSIDIRYIV NPVNDTWLS ENIPLNTKIA LITVTDKDAD 420 

HNGRVTCFTD HEIPFRLRPV FSNQFLLETA AYLDYESTKE YAIKLLAADA GKPPLNQSAM 480 

LFIKVKDEND NAPVFTQSFV TVSIPENNSP GIQLTKVSAM DADSGPNAKI NYLLGPDAPP 540 

EFSLDCRTGM LTWICKLDRE KEDKYLFTIL AKDNGVPPLT SNVTVFVSII DQNDNSPVFT 600 
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HNEYNFYVPE NLPRHGTVGL ITVTDPDYGD NSAVTLSILD ENDDFTIDSQ TGVIRPNISF 660 

DREKQESYTF YVKAEDGGRV SRSSSAKVTI NWDVNDNKP VFIVPPSNCS YELVLPSTNP 720 

GTWFQVIAV DNDTGMNAEV RYSIVGGNTR DLFAIDQETG NITLMEKCDV TDLGLHRVLV 780 

BCANDLGQPDS LFSWIVNLF VNESVTNATL INELVRKSTE APVTPNTEIA DVSSPTSDYV 840 

KILVAAVAGT ITWWIFIT AWRCRQAPH LKAAQKNKQN SEWATPNPEN RQMIMMKBCJCK 900 

KKKKHSPKNL LLNFVTIEET KADDVDSDGN RVTLDLPIDL EEQTMGBCYNW VTTPTTFKPD 960 

SPDLARHYKS ASPQPAFQIQ PETPLNSECHH IIQELPLDNT FVACDSISKC SSSSSDPYSV 1020 

SDCGYPVTTF EVPVSVHTRP TDSRTSTIEI CSEI 1054 



Table LV(a). Amino acid sequence alignment of 109P1D4 v.1 (SEQ ID NO: 241) and 109P1D4 (SEQ ID NO: 242) 

Score = 2006 bits (5197), Expect = O.Oldentifies = 1012/1017 (99%), Positives = 1013/1017 (99%) 



V « i 


• X 


MnT.T.Qf2'PVTTI'Zi\7T T ZVr^A7'ir'tlcr'?i/~\T?VX'IVTT"DC'PMDTKn7T TrTkT T VT^T KfT OT xtaxTVOT mmiv 
l*ilJLiXio(jl I XC/iVijijdFil^VVr noijAyilfJxWX i xKlIihiMlrtNVljlLjUijJjJNlJljNJboLI 


60 






MDLLSGTYIFAVLLACWFHSGAQEKNYTIREEMPEnmilGDLLKDLNLSLIP^mSLTO 




V,2 


: 30 


MDLLSGTYIFAVLLACVVFHSGAQEKNYTIREEMPENVLIGDLLKDLNLSLIPNKSLTTA 


89 


V 1 

V.J. 


: 61 


Pi\ic ivxiv xi\ii3LivirXiX£vXiiil*iL/iL7l!iX£ J. Xl3i\iU.L'KJ!iJ\JjL^i3J.JrnUl!(ll(rf£ xi!iVEiVAJ.ljlrDBX£^ 


1 OA 

X20 






MQFKLVYKTGDVPLIRIEEDTGEIPTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIF 




V.2 


: 90 


MQFKLVYKTGDVPilRIEEDTGEIFTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIF 


149 




• x^x 


l\XiVA,Xlxi: XiXfiLIXnUIMAxrlil! tfAl v XnXtt J, ciLNtsAxtiolxX I hif AAV u 


180 






RLVKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIK 




v.2 


: 150 


RLVJCIRFLIEDINDNZ^LFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIK 


209 


17 1 
V . 1 


■ 1 Q1 


o\ist±ii\3lMl)vliL 1 JriCaUKMFQLIVQKELDREEKuTYVMKVKi^ 


240 






SQNIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVT 




V.2 


: 210 


SQNIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVT 


269 


V 1 
V . JL 


. ^4X 


Ux a UNiirv n tUi. I ttxbivo x r£iHAFV6TSVTQijmVxUADXG£NAKXHFS£^^ 


300 






DTNDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLF 




V.2 


: 270 


DTNDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLF 


329 


V 1 

V > ± 


• *?01 




•a fi 






HLNATTGLITIKEPLDREETPNHKLLVLASDGGLMPARAMVLVNVTDVNDNVPSIDIRYI 




V.2 


: 330 


HLNATTGLITIKEPLDREETPNHKLLVLASDGGLMPARAMVLVNVTDVNDNVPSIDIRYI 


389 


V 1 

V « X 


• J ox 


VlNirVtNL/1 V V Xto£jLN X IT Jjlv 1 rvXriJjX 1 v 1 Ui\. UAlJnlMojvV 1 1 JJlliliXlri: rvLiXNir V r oN^C Xtijili X 


A on 






VNPVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLET 




V.2 


: 390 


VNPVNDTVVLSENIPI.NTKI7U1ITVTDKDADHNGRVTCFTDHEIPFRI.RPVFSNQFLLET 


449 


V 1 


. X 


rLZVYT.nVT?C!T"[?TJ'V21T?fT T flZinar'K'PDT Mr^QAMT ITTVTTVmrKTnMB D\7irT/^QXnr'PT7CTOir'KlMO 
£\t\lXiUlCtOi.C\JU X AXI\XiXi/U\lJAVj£\,lr r JjJN^O^UXlJul: ±t\.y jXuCjViUCiAcV tS i.\^JC v 1 V O X tr O 


4o0 






AAYLDYESTKEYAIKLLAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNS 




v.2 


: 450 


AAYLDYESTKEYAIKLLAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNS 


509 


V,l 


: 481 


PGXQLTKVSAMDADSGPNAKINYLLGPDAPPEFSLDCRTGMLTWKKLDREKEDKYLFTI 


540 






PGIQLTKVSJ^DADSGPNAKINYLLGPDAPPEFSLDCRTGMLTWKKLDREKEDKYIiFTI 




V.2 


: 510 


PGIQIiTKVSAMDADSGPNAKINYLLGPDAPPEFSLDCRTGMLTVVKKLDREKEDKYLFTI 


569 


V,l 


: 541 


LAKDNGVPPLTSNVTVFVSI IDQNDNS PVFTHNEYNFYVPENLPRHGTVGLITVTDPDYG 


600 






LAKDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRHGTVGLITVTDPDYG 




V.2 


: 570 


LAKDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRHGTVGLITVTDPDYG 


629 


V.l 


: 601 


DNSAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVT 


660 






DNSAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVT 




V.2 


: 630 


DNSAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVT 


689 


V.l 


: 661 


INWDVNDNKPVFIVPPSNCSYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNT 


720 






INWDVKDNKPVFIVPPSNCSYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNT 




V.2 


: 690 


INWDVNDNKPVFIVPPSNCSYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGMT 


749 


V.l 


: 721 


RDLFAIDQETGNITLMEKCDVTDIXSLHRVLVKANDLGQPDSLFSVVIVNLFVNESVTmT 


780 






RDLFAIDQETGNITIMEKCDVTDLGLHRVLVKANDIX3QPDSLFSWIVNLFVNESVTNAT 




V.2 


: 750 


RDLFAIDQETGNITLMEKCDVTDLGLHRVLVKANDLGQPDSLFSWIVNLFVNESVTNAT 


809 


V.l 


: 781 


LINELVEIKSTEAPVTPNTEIADVSSPTSDYVKILVAAVAGTITWWIFITAWRCRQAP 


840 






LINELVRKSTEAPVTPNTEIADVSSPTSDYVKILVAAVAGTITWWIFITAWRCRQAP 




V.2 


: 810 


LINELVRKSTEAPVTPNTEIADVSSPTSDYVKILVAAVAGTITWWIFITAWRCRQAP 


869 
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V.l : 841 HLKAAQKNKQNSEWATPNPENRQMIMMKKKKKKKKHSPKNLLLNFVTIEETKADDVDSDG 900 

HLKAAQKNKQNSEWATPNPENRQMIMMKKKKKKKKHSPKNLLLNFVTIEETKADDVDSDG 
V,2 : 870 HLKAAQBCNKQNSEWATPNPENRQMIMMKKKKKKKKHSPKNLLLNFVTIEETKADDVDSDG 929 

V-1 : 901 NRVTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLNSKH 960 

NRVTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLNSKH 
V.2 : 930 NRVTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDLARHYKSASPQPAEXJIQPETPLNSKH 989 

V.l : 961 HIIQELPLDNTFVACDSISKCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRPVGIQVS 1017 

HIIQELPLDNTFVACDSISKCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRP + S 
V.2 : 990 HIIQELPLDNTEVACDSISKCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRPTDSRTS 1046 



Table Lll(b). Nucleotide sequence of transcript variant 109P1D4 v.3 (SEQ ID NO: 243) 

ctggtggtcc agtacctcca aagatatgga atacactcct gaaatatcct gaaaactttt 60 

ttttttcaga atcctttaat aagcagttat gtcaatctga aagttgctta cttgtacttt 120 

atattaatag ctattcttgt ttttcttatc caaagaaaaa tcctctaatc cccttttcac 180 

atgatagttg ttaccatgtt taggcattag tcacatcaac ccctctcctc tcccaaactt 240 

ctcttcttca aatcaaactt tattagtccc tcctttataa tgattccttg cctcgtttta 300 

tccagatcaa ttttttttca ctttgatgcc cagagctgaa gaaatggact actgtataaa 360 

ttattcattg ccaagagaat aattgcattt taaacccata ttataacaaa gaataatgat 420 

tatattttgt gatttgtaac aaataccctt tattttccct taactattga attaaatatt 480 

ttaattattt gtattctctt taactatctt ggtatattaa agtattatct tttatatatt 540 

tatcaatggt ggacactttt ataggtactc tgtgtcattt ttgatactgt aggtatctta 600 

tttcatttat ctttattctt aatgtacgaa ttcataatat ttgattcaga acaaatttat 660 

cactaattaa cagagtgtca attatgctaa catctcattt actgatttta atttaaaaca 720 

gtttttgtta acatgcatgt ttagggttgg cttcttaata atttcttctt cctcttctct 780 

ctctcctctt cttttggtca gtgttgtgcg ggttaataca acaaactgta acaagtgtac 840 

ctggtatgga cttgttgtcc gggacgtaca ttttcgcggt cctgctagca tgcgtggtgt 900 

tccactctgg cgcccaggag aaaaactaca ccatccgaga agaaatgcca gaaaacgtcc 960 

tgataggcga cttgttgaaa gaccttaact tgtcgctgat tccaaacaag tccttgacaa 1020 

ctgctatgca gttcaagcta gtgtacaaga ccggagatgt gccactgatt cgaattgaag 1080 

aggatactgg tgagatcttc actactggcg ctcgcattga tcgtgagaaa ttatgtgctg 1140 

gtatcccaag ggatgagcat tgcttttatg aagtggaggt tgccattttg ccggatgaaa 1200 

tatttagact ggttaagata cgttttctga tagaagatat aaatgataat gcaccattgt 1260 

tcccagcaac agttatcaac atatcaattc cagagaactc ggctataaac tctaaatata 1320 

ctctcccagc ggctgttgat cctgacgtag gaataaacgg agttcaaaac tacgaactaa 1380 

ttaagagtca aaacattttt ggcctcgatg tcattgaaac accagaagga gacaagatgc 1440 

cacaactgat tgttcaaaag gagttagata gggaagagaa ggatacctac gtgatgaaag 1500 

taaaggttga agatggtggc tttcctcaaa gatccagtac tgctattttg caagtgagtg 1560 

ttactgatac aaatgacaac cacccagtct ttaaggagac agagattgaa gtcagtatac 1620 

cagaaaatgc tcctgtaggc acttcagtga cacagctcca tgccacagat gctgacatag 1680 

gtgaaaatgc caagatccac ttctctttca gcaatctagt ctccaacatt gccaggagat 1740 

tatttcacct caatgccacc actggactta tcacaatcaa agaaccactg gatagggaag 1800 

aaacaccaaa ccacaagtta ctggttttgg caagtgatgg tggattgatg ccagcaagag 1860 

caatggtgct ggtaaatgtt acagatgtca atgataatgt cccatccatt gacataagat 1920 

acatcgtcaa tcctgtcaat gacacagttg ttctttcaga aaatattcca ctcaacacca 1980 

aaattgctct cataactgtg acggataagg atgcggacca taatggcagg gtgacatgct 2040 

tcacagatca tgaaatccct ttcagattaa ggccagtatt cagtaatcag ttcctcctgg 2100 

agactgcagc atatcttgac tatgagtcca caaaagaata tgccattaaa ttactggctg 2160 

cagatgctgg caaacctcct ttgaatcagt cagcaatgct cttcatcaaa gtgaaagatg 2220 

aaaatgacaa tgctccagtt ttcacccagt ctttcgtaac tgtttctatt cctgagaata 2280 

actctcctgg catccagttg acgaaagtaa gtgcaatgga tgcagacagt gggcctaatg 2340 

ctaagatcaa ttacctgcta ggccctgatg ctccacctga attcagcctg gattgtcgta 2400 

caggcatgct gactgtagtg aagaaactag atagagaaaa agaggataaa tatttattca 2460 

caattctggc aaaagataac ggggtaccac ccttaaccag caatgtcaca gtctttgtaa 2520 

gcattattga tcagaatgac aatagcccag ttttcactca caatgaatac aacttctatg 2580 

tcccagaaaa ccttccaagg catggtacag taggactaat cactgtaact gatcctgatt 2640 

atggagacaa ttctgcagtt acgctctcca ttttagatga gaatgatgac ttcaccattg 2700 

attcacaaac tggtgtcatc cgaccaaata tttcatttga tagagaaaaa caagaatctt 2760 

acactttcta tgtaaaggct gaggatggtg gtagagtatc acgttcttca agtgccaaag 2820 

taaccataaa tgtggttgat gtcaatgaca acaaaccagt tttcattgtc cctccttcca 2880 
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3960 
4020 
4080 



actgttctta tgaattggtt ctaccgtcca ctaatccagg cacagtggtc tttcaggtaa 2940 

ttgctgttga caatgacact ggcatgaatg cagaggttcg ttacagcatt gtaggaggaa 3000 

acacaagaga tctgtttgca atcgaccaag aaacaggcaa cataacattg atggagaaat 3060 

gtgatgttac agaccttggt ttacacagag tgttggtcaa agctaatgac ttaggacagc 3120 

ctgattctct cttcagtgtt gtaattgtca atctgttcgt gaatgagtcg gtgaccaatg 3180 

ctacactgat taatgaactg gtgcgcaaaa gcactgaagc accagtgacc ccaaatactg 3240 

agatagctga tgtatcctca ccaactagtg actatgtcaa gatcctggtt gcagctgttg 3300 

ctggcaccat aactgtcgtt gtagttattt tcatcactgc tgtagtaaga tgtcgccagg 3360 

caccacacct taaggctgct cagaaaaaca agcagaattc tgaatgggct accccaaacc 3420 

cagaaaacag gcagatgata atgatgaaga aaaagaaaaa gaagaagaag cattccccta 3480 

agaacttgct gcttaatttt gtcactattg aagaaactaa ggcagatgat gttgacagtg 3540 

atggaaacag agtcacacta gaccttccta ttgatctaga agagcaaaca atgggaaagt 3600 

acaattgggt aactacacct actactttca agcccgacag ccctgatttg gcccgacact 3660 

acaaatctgc ctctccacag cctgccttcc aaattcagcc tgaaactccc ctgaattcga 3720 

agcaccacat catccaagaa ctgcctctcg ataacacctt tgtggcctgt gactctatct 3780 

ccaagtgttc ctcaagcagt tcagatccct acagcgtttc tgactgtggc tatccagtga 3840 

cgaccttcga ggtacctgtg tccgtacaca ccagaccgcc aatgaaggag gttgtgcgat 3900 
cttgcacccc catgaaagag tctacaacta tggagatctg gattcatccc caaccacagc 
ggaaatctga agggaaagtg gcaggaaagt cccagcggcg tgtcacattt cacctgccag 
aaggctctca ggaaagcagc agtgatggtg gactgggaga ccatgatgca ggcagcctta 

ccagcacatc tcatggcctg ccccttggct atcctcagga ggagtacttt gatcgtgcta 4140 

cacccagcaa tcgcactgaa ggggatggca actccgatcc tgaatctact ttcatacctg 4200 

gactaaagaa agctgcagaa ataactgttc aaccaactgt ggaagaggcc tctgacaact 4260 

gcactcaaga atgtctcatc tatggccatt ctgatgcctg ctggatgccg gcatctctgg 4320 

atcattccag ctcttcgcaa gcacaggcct ctgctctatg ccacagccca ccactgtcac 4380 

aggcctctac tcagcaccac agcccacgag tgacacagac cattgctctc tgccacagcc 4440 

ctccagtgac acagaccatc gcattgtgcc acagcccacc accgatacag gtgtctgctc 4500 

tccaccacag tcctcctcta gtgcaggcta ctgcacttca ccacagccca ccatcagcac 4560 

aggcctcagc cctctgctac agccctcctt tagcacaggc tgctgcaatc agccacagct 4 620 

ctcctctgcc acaggttatt gccctccatc gtagtcaggc ccaatcatca gtcagtttgc 4680 

agcaaggttg ggtgcaaggt gctgatgggc tatgctctgt tgatcaggga gtgcaaggta 4740 

gtgcaacatc tcagttttac accatgtctg aaagacttca tcccagtgat gattcaatta 4800 

aagtcattcc tttgacaacc ttcactccac gccaacaggc cagaccgtcc agaggtgatt 4860 

cccccattat ggaagaacat cccttgtaaa gctaaaatag ttacttcaaa ttttcagaaa 4920 

agatgtatat agtcaaaatt taagatacaa ttccaatgag tattctgatt atcagatttg 4980 

taaataacta tgtaaataga aacagatacc agaataaatc tacagctaga cccttagtca 5040 

atagttaacc aaaaaattgc aatttgttta attcagaatg tgtatttaaa aagaaaagga 5100 

atttaacaat ttgcatcccc ttgtacagta aggcttatca tgacagagcg cactatttct 5160 

gatgtacagt attttttgtt gtttttatca tcatgtgcaa tattactgat ttgtttccat 5220 

gctgattgtg tggaaccagt atgtagcaaa tggaaagcct agaaatatct tattttctaa 5280 

gtttaccttt agtttaccta aacttttgtt cagataacgt taaaaggtat acgtactcta 5340 

gccttttttt gggctttctt tttgattttt gtttgttgtt ttcagttttt ttgttgttgt 5400 

tagtgagtct cccttcaaaa tacgcagtag gtagtgtaaa tactgcttgt ttgtgtctct 5460 

ctgctgtcat gttttctacc ttattccaat actatattgt tgataaaatt tgtatataca 5520 

ttttcaataa agaatatgta taaactgtac agatctagat ctacaaccta tttctctact 5580 

ctttagtaga gttcgagaca cagaagtgca ataactgccc taattaagca actatttgtt 5640 

aaaaagggcc tctttttact ttaatagttt agtgtaaagt acatcagaaa taaagctgta 5700 

tctgccattt taagcctgta gtccattatt acttgggtct ttacttctgg gaatttgtat 5760 

gtaacagcct agaaaattaa aaggaggtgg atgcatccaa agcacgagtc acttaaaata 5820 

tcgacggtaa actactattt tgtagagaaa ctcaggaaga tttaaatgtt gatttgacag 5880 

ctcaataggc tgttaccaaa gggtgttcag taaaaataac aaatacatgt aactgtagat 5940 

aaaaccatat actaaatcta taagactaag ggatttttgt tattctagct caacttactg 6000 

aagaaaacca ctaataacaa caagaatatc aggaaggaac ttttcaagaa atgtaattat 6060 

aaatctacat caaacagaat tttaaggaaa aatgcagagg gagaaataag gcacatgact 6120 

gcttcttgca gtcaacaaga aataccaata acacacacag aacaaaaacc atcaaaatct 6180 

catatatgaa ataaaatata ttcttctaag caaagaaaca gtactattca tagaaaacat 6240 

tagttttctt ctgttgtctg ttatttcctt cttgtatcct cttaactggc cattatcttg 6300 

tatgtgcaca ttttataaat gtacagaaac atcaccaact taattttctt ccatagcaaa 6360 

actgagaaaa taccttgttt cagtataaca ctaaaccaag agacaattga tgtttaatgg 6420 

gggcggttgg ggtggggggg ggagtcaata tctcctattg attaacttag acatagattt 6480 

tgtaatgtat aacttgatat ttaatttatg attaaactgt gtgtaaattt tgtaacataa 6540 

actgtggtaa ttgcataatt tcattggtga ggatttccac tgaatattga gaaagtttct 6600 
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tttcatgtgc ccagcaggtt aagtagcgtt ttcagaatat acattattcc catccattgt 6660 

aaagttcctt aagtcatatt tgactgggcg tgcagaataa cttcttaact tttaactatc 6720 

agagtttgat taataaaatt aattaatgtt ttttctcctt cgtgttgtta atgttccaag 6780 

ggatttggag catactggtt ttccaggtgc atgtgaatcc cgaaggactg atgatatttg 6840 

aatgtttatt aaattattat catacaaatg tgttgatatt gtggctattg ttgatgttga 6900 

aaattttaaa cttggggaag attaagaaaa gaaccaatag tgacaaaaat cagtgcttcc 6960 

agtagatttt agaacattct ttgcctcaaa aaacctgcaa agatgatgtg agattttttc 7020 

ttgtgtttta attattttca cattttctct ctgcaaaact ttagttttct gatgatctac 7080 

acacacacac acacacacac gtgcacacac acacacattt aaatgatata aaaagaagag 7140 

gttgaaagat tattaaataa cttatcaggc atctcaatgg ttactatcta tgttagtgaa 7200 

aatcaaatag gactcaaagt tggatatttg ggatttttct tctgacagta taatttattg 7260 

agttactagg gaggttctta aatcctcata tctggaaact tgtgacgttt tgacaccttt 7320 

cctatagatg atataggaat gaaccaatac gcttttatta ccctttctaa ctctgatttt 7380 

ataatcagac ttagattgtg tttagaatat taaatgactg ggcaccctct tcttggtttt 7440 

taccagagag gctttgaatg gaagcaggct gagagtagcc aaagaggcaa ggggtattag 7500 

cccagttatt ctcccctatg ccttccttct ctttctaagc gtccactagg tctggccttg 7560 

gaaacctgtt acttctaggg cttcagatct gatgatatct ttttcatcac attacaagtt 7620 

atttctctga ctgaatagac agtggtatag gttgacacag cacacaagtg gctattgtga 7680 

tgtatgatgt atgtagtcct acaactgcaa aacgtcttac tgaaccaaca atcaaaaaat 7740 

ggttctgttt taaaaaggat tttgtttgat ttgaaattaa aacttcaagc tgaatgactt 7800 

atatgagaat aatacgttca atcaaagtag ttattctatt ttgtgtccat attccattag 7860 

attgtgatta ttaattttct agctatggta ttactatatc acacttgtga gtatgtattc 7920 

aaatactaag tatcttatat gctacgtgca tacacattct tttcttaaac tttacctgtg 7980 

ttttaactaa tattgtgtca gtgtattaaa aattagcttt tacatatgat atctacaatg 8040 

taataaattt agagagtaat tttgtgtatt cttatttact taacatttta cttttaatta 8100 

tgtaaatttg gttagaaaat aataataaat ggttagtgct attgtgtaat ggtagcagtt 8160 

acaaagagcc tctgccttcc caaactaata tttatcacac atggtcatta aatgggaaaa 8220 

aaatagacta aacaaatcac aaattgttca gttcttaaaa tgtaattatg tcacacacac 8280 

aaaaaatcct tttcaatcct gagaaaatta aaggcgtttt actcacatgg ctatttcaac 8340 

attagttttt tttgtttgtt tctttttcat ggtattactg aaggtgtgta tactccctaa 8400 

tacacattta tgaaaatcta cttgtttagg cttttattta tactcttctg atttatattt 8460 

tttattataa ttattatttc ttatctttct tcttttatat tttttggaaa ccaaatttat 8520 

agttagttta ggtaaacttt ttattatgac cattagaaac tattttgaat gcttccaact 8580 

ggctcaattg gccgggaaaa catgggagca agagaagctg aaatatattt ctgcaagaac 8640 

ctttctatat tatgtgccaa ttaccacacc agatcaattt tatgcagagg ccttaaaata 8700 

ttctttcaca gtagctttct tacactaacc gtcatgtgct tttagtaaat atgattttta 8760 

aaagcagttc aagttgacaa cagcagaaac agtaacaaaa aaatctgctc agaaaaatgt 8820 

atgtgcacaa ataaaaaaaa ttaatggcaa ttgtttagtg attgtaagtg atacttttta 8880 

aagagtaaac tgtgtgaaat ttatactatc cctgcttaaa atattaagat ttttatgaaa 8940 

tatgtattta tgtttgtatt gtgggaagat tcctcctctg tgatatcata cagcatctga 9000 

aagtgaacag tatcccaaag cagttccaac catgctttgg aagtaagaag gttgactatt 9060 

gtatggccaa ggatggcagt atgtaatcca gaagcaaact tgtattaatt gttctatttc 9120 

aggttctgta ttgcatgttt tcttattaat atatattaat aaaagttatg agaaat 9176 

Table Llli(b). Nucleotide sequence alignment of 109P1D4 v.1 (SEQ ID NO: 244) and 109P1D4 v.3 (SEQ ID NO: 245) 

Score = 7456 bits (3878), Expect = 0.01dentities = 3878/3878 (100%) Strand = Plus / Plus 

V.l : 1 ctggtggtccagtacctccaaagatatggaatacactcctgaaatatcctgaaaactttt 60 

llMlllllillllllliillliliillllllililllinilllllllilllliillli 
V.3 : 1 ctggtggtccagtacctccaaagatatggaatacactcctgaaatatcctgaaaactttt 60 



V.l : 61 ttttttcagaatcctttaataagcagttatgtcaatctgaaagttgcttacttgtacttt 120 

1 1 1 1 ) 1 i t M I ) 1 1 1 i 1 1 1 1 1 ) 1 1 1 1 n 1 I I I I I I i I I 1 I ! t i i 1 ) 1 1 i 1 i 1 1 I I I 1 1 1 I 
V.3 : 61 ttttttcagaatcctttaataagcagttatgtcaatctgaaagttgcttacttgtacttt 120 



V.l : 121 atattaatagctattcttgtttttcttatccaaagaaaaatcctctaatccccttttcac 180 

11! I I MINI 111111)11) 111 1)11 lit IN till lillllllil) 1)1 Itlili 11 
V.3 : 121 atattaatagctattcttgtttttcttatccaaagaaaaatcctctaatccccttttcac 180 



V.l : 181 atgatagttgttaccatgtttaggcattagtcacatcaacccctctcctctcccaaactt 240 

mil mill I 111 iiniii)i)iitiiii}i)iiiiii)iii)ii)))iiti 11)11 



wo 2004/098515 PCT/US2004/013568 

251 

: 181 atgatagttgttaccatgtttaggcattagtcacatcaacccctctcctctcccaaactt 240 



241 ctcttcttcaaatcaaactttattagtccctcctttataatgattccttgcctcgtttta 300 

llllillillilllllllllilllllltilllMMIiliMNlMllltiltllMII 
241 ctcttcttcaaatcaaactttattagtccctcctttataatgattccttgcctcgtttta 



300 



301 tccagatcaattttttttcactttgatgcccagagctgaagaaatggactactgtataaa 360 

tlilllillllltilllMlllilillNlllMillilliitlllillllililllin 
301 tccagatcaattttttttcactttgatgcccagagctgaagaaatggactactgtataaa 3 60 



420 



361 ttattcattgccaagagaataattgcattttaaacccatattataacaaagaataatgat 

li))|)Mii)l!lllill!iil)ll]illlilill)illllltilIi)ii)IMlilH 
361 ttattcattgccaagagaataattgcattttaaacccatattataacaaagaataatgat 420 



421 tatattttgtgatttgtaacaaataccctttattttcccttaactattgaattaaatatt 480 

liiMIIIjlMMIlllillillllilliniMMinilillDHiiiilHIlil 
421 tatattttgtgatttgtaacaaataccctttattttcccttaactattgaattaaatatt 



480 



481 ttaattatttgtattctctttaactatcttggtatattaaagtattatcttttatatatt 540 

IMIllHltlininiiMlllllliilNIIHIUIllllllliMlllDlDM 
481 ttaattatttgtattctctttaactatcttggtatattaaagtattatcttttatatatt 540 



600 



541 tatcaatggtggacacttttataggtactctgtgtcatttttgatactgtaggtatctta 

iiiiiMiiiiiMiiiiiiiiMintiiMMiitiiitiiiiiiiniiMiiini 

541 tatcaatggtggacacttttataggtactctgtgtcatttttgatactgtaggtatctta 600 



601 tttcatttatctttattcttaatgtacgaattcataatatttgattcagaacaaatttat 

iiiiinniiiiiiniiiMrDMiiiiiiiDiiiMiiiiiiMiiiiiiiiiii 

601 tttcatttatctttattcttaatgtacgaattcataatatttgattcagaacaaatttat 



660 
660 



661 cactaattaacagagtgtcaattatgctaacatctcatttactgattttaatttaaaaca 720 

lillllMllilMllliillllllllllllliltilllllilllllillMllllliM 
661 cactaattaacagagtgt caattatgctaacatctcatttactgatttt aatttaaaaca 7 20 

721 gtttttgttaacatgcatgtttagggttggcttcttaataatttcttcttcctcttctct 780 

1 1 11 11 1 1 1! II 1 1 III 111 II mil I iiiiiiiimi nil! nil I mill! II I 

721 gtttttgttaacatgcatgtttagggttggcttcttaataatttcttcttcctcttctct 780 
781 ctctcctcttcttttggtcagtgttgtgcgggttaatacaacaaactgtaacaagtgtac 840 

iiiiiiiinniniiiiiinmnnmniimimmimnmnii 

781 ctctcctcttcttttggtcagtgttgtgcgggttaatacaacaaactgtaacaagtgtac 840 
841 ctggtatggacttgttgtccgggacgtacattttcgcggtcctgctagcatgcgtggtgt 900 

1 1 1 1 1 1 i 1 11 n 1 11 n n 11 11 11 111 I II III 11 II n n 1 in n 11 m m I m 

841 ctggtatggacttgttgtccgggacgtacattttcgcggtcctgctagcatgcgtggtgt 900 



901 tccactctggcgcccaggagaaaaactacaccatccgagaagaaatgccagaaaacgtcc 960 

(lilt iiinii nil niiiiimi minim iiinimiiiiminmi 

901 tccactctggcgcccaggagaaaaactacaccatccgagaagaaatgccagaaaacgtcc 



960 



1 • 961 tgataggcgacttgttgaaagaccttaacttgtcgctgattccaaacaagtccttgacaa 1020 

iitiniiiiii niiiiinmiiitnnniiiniiiinnniniiiiiin 

.3 : 961 tgataggcgacttgttgaaagaccttaacttgtcgctgattccaaacaagtccttgacaa 1020 
.1 : 1021 ctgctatgcagttcaagctagtgtacaagaccggagatgtgccactgattcgaattgaag 1080 
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MllllIirilliliiltllMMiMiijiiiiMNIIIIIIIIIIIinillliilt- 
3 : 1021 ctgctatgcagttcaagctagtgtacaagaccggagatgtgccactgattcgaattgaag 1080 

1 : 1081 aggatactggtgagatcttcactactggcgctcgcattgatcgtgagaaattatgtgctg 1140 

iiiiMilllHllMIlllllilHIIMIitliniMIIMinillllMlliiii 
3 : 1081 aggatactggtgagatcttcactactggcgctcgcattgatcgtgagaaattatgtgctg 1140 

1 : 1141 gtatcccaagggatgagcattgcttttatgaagtggaggttgccattttgccggatgaaa 1200 
NllllllliliillillDilllllllllllltillltlllllllHIIIIIIIIIIlt 
: 1141 gtatcccaagggatgagcattgcttttatgaagtggaggttgccattttgccggatgaaa 1200 

: 1201 tatttagactggttaagatacgttttctgatagaagatataaatgataatgcaccattgt 1260 

IMMMMIMItlllltll IlillllliilllDiillilMlMliniiiiniii 
: 1201 tatttagactggttaagatacgttttctgatagaagatataaatgataatgcaccattgt 1260 

: 1261 tcccagcaacagttatcaacatatcaattccagagaactcggctataaactctaaatata 1320 

llliilMilillMMIIItlllllllllllllllMllllliMllllltitlillii 
: 1261 tcccagcaacagttatcaacatatcaattccagagaactcggctataaactctaaatata 1320 

: 1321 ctctcccagcggctgttgatcctgacgtaggaataaacggagttcaaaactacgaactaa 1380 

liiHitniiiiiiiMiiiiiniiiiiiinijiiniiiiiiiiiiiiMMiii) 

: 1321 ctctcccagcggctgttgatcctgacgtaggaataaacggagttcaaaactacgaactaa 1380 

: 1381 ttaagagtcaaaacatttttggcctcgatgtcattgaaacaccagaaggagacaagatgc 1440 

lllllHlllilllNlNIIMIlllllllillllllllllllltilllMIINIlll 
: 1381 ttaagagtcaaaacatttttggcctcgatgtcattgaaacaccagaaggagacaagatgc 1440 

: 1441 cacaactgattgttcaaaaggagttagatagggaagagaaggatacctacgtgatgaaag 1500 

IMiliMlilllilllinilDlllllllllllliliilDMMItilllllllill 
: 1441 cacaactgattgttcaaaaggagttagatagggaagagaaggatacctacgtgatgaaag 1500 

: 1501 taaaggttgaagatggtggctttcctcaaagatccagtactgctattttgcaagtgagtg 1560 

tillllMNilllllMMIiliillillilillillllHIliiltlllillllllll 
: 1501 taaaggttgaagatggtggctttcctcaaagatccagtactgctattttgcaagtgagtg 1560 

: 1561 ttactgatacaaatgacaaccacccagtctttaaggagacagagattgaagtcagtatac 1620 

iM)ili)HMiiitiilllllllllll]|llll||l|||iMll)lll))|i|||||| 
: 1561 ttactgatacaaatgacaaccacccagtctttaaggagacagagattgaagtcagtatac 1620 

: 1621 cagaaaatgctcctgtaggcacttcagtgacacagctccatgccacagatgctgacatag 1680 

l))llllitlllllllllli1lltllllllllllll))lillltlil)|||i]|||ii|| 
: 1621 cagaaaatgctcctgtaggcacttcagtgacacagctccatgccacagatgctgacatag 1680 

: 1681 gtgaaaatgccaagatccacttctctttcagcaatctagtctccaacattgccaggagat 1740 

IllllllllillllllilllllllllllillllllililMlllilllllllilinill 
: 1681 gtgaaaatgccaagatccacttctctttcagcaatctagtctccaacattgccaggagat 1740 

: 1741 tatttcacctcaatgccaccactggacttatcacaatcaaagaaccactggatagggaag 1800 

IlilllllliitlillllllllMllilllllMIIMIinilllllilllllilDIi 
: 1741 tatttcacctcaatgccaccactggacttatcacaatcaaagaaccactggatagggaag 1800 

: 1801 aaacaccaaaccacaagttactggttttggcaagtgatggtggattgatgccagcaagag 1860 

MMilNllillillllllllilliilllllliillllillilllllillMlllllll 
: 1801 aaacaccaaaccacaagttactggttttggcaagtgatggtggattgatgccagcaagag 1860 
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: 1861 caatggtgctggtaaatgttacagatgtcaatgataatgtcccatccattgacataagat 1920 

1 I I 1 1 1 1 1 I 1 I 1 1 I ! I I I m 1 I 1 1 1 1 I 1 I 111 I I I I I I 1 1 I ! 1 I I I H ' J ^ I J ^ ' > ' * I 
: 1861 caatggtgctggtaaatgttacagatgtcaatgataatgtcccatccattgacataagat 1920 

1 : 1921 acatcgtcaatcctgtcaatgacacagttgttctttcagaaaatattccactcaacacca 1980 

1 1 1 1 1 1 i n 1 1 1 1 1 1 1 1 1 111 1 1 1 1 1 1 1 1 1 1 1 1 1 ) i m 1 1 m 1 1 i H 1 1 n 1 1 111 1 1 

3 : 1921 acatcgtcaatcctgtcaatgacacagttgttctttcagaaaatattccactcaacacca 1980 

1 : 1981 aaattgctctcataactgtgacggataaggatgcggaccataatggcagggtgacatgct 2040 

tlllMMlllIlllllllllllllllU HI 111 111)11 Mil ttllMil] mill 
3 : 1981 aaattgctctcataactgtgacggataaggatgcggaccataatggcagggtgacatgct 2040 



2041 tcacagatcatgaaatccctttcagattaaggccagtattcagtaatcagttcctcctgg 2100 

iiiiiiiiiniiiiiiinDiiMMiiiiiiiMiiiiiiniinNiiiitiiii 

tcacagatcatgaaatccctttcagattaaggccagtattcagtaatcagttcctcctgg 



2041 



2100 



1 • 2101 agactgcagcatatcttgactatgagtccacaaaagaatatgccattaaattactggctg 2160 

ilinillllllllilillllllllllllllllllllllllllllMllllllllillll 
3 : 2101 agactgcagcatatcttgactatgagtccacaaaagaatatgccattaaattactggctg 2160 

1 -2161 caaatgctggcaaacctcctttgaatcagtcagcaatgctcttcatcaaagtgaaagatg 2220 

MiiiiiiiiiMMiHinMiiNHiiiiiiiiiiiiiiimiiiiiniiiiii 

3 : 2161 cagatgctggcaaacctcctttgaatcagtcagcaatgctcttcatcaaagtgaaagatg 2220 

1 • 2221 aaaatgacaatgctccagttttcacccagtctttcgtaactgtttctattcctgagaata 2280 

lillllinillllltMlllllllllllllllllMllllllilllllllllllHIM 
3 : 2221 aaaatgacaatgctccagttttcacccagtctttcgtaactgtttctattcctgagaata 2280 

1 • 2281 actctcctggcatccagttgacgaaagtaagtgcaatggatgcagacagtgggcctaatg 2340 

iiniiiiiiiiiiiiMiiiiiiiiiiHiiiiiHiiiiiiiiiiiniiiiiiiiii 

3 : 2281 actctcctggcatccagttgacgaaagtaagtgcaatggatgcagacagtgggcctaatg 2340 
1 • 2341 ctaagatcaattacctgctaggccctgatgctccacctgaattcagcctggattgtcgta 2400 

MiiiiiiiiiiiiiiiiiiiiiiiiiiiiimmiHiiniiiiiimiiiiiii 

.3 : 2341 ctaagatcaattacctgctaggccctgatgctccacctgaattcagcctggattgtcgta 2400 

1 • 2401 caggcatgctgactgtagtgaagaaactagatagagaaaaagaggataaatatttattca 2460 
* llMlinilMlliinilllllllllllllMllMIMIilllllllllllllllli ^^^^ 

.3 : 2401 caggcatgctgactgtagtgaagaaactagatagagaaaaagaggataaatatttattca 2460 

1 • 2461 caattctggcaaaagataacggggtaccacccttaaccagcaatgtcacagtctttgtaa 2520 

• * iiiiiiiiiiiiiiiiiiiiimimHtNiiiniiHiHiiiiiiiiiiiiiii 

,3 : 2461 caattctggcaaaagataacggggtaccacccttaaccagcaatgtcacagtctttgtaa 2520 



• 2521 qcattattgatcagaatgacaatagcccagttttcactcacaatgaatacaacttctatg 2580 
lllIllllllitllllllllllMlllliilllinillllliMlllilllllilllll 
gcattattgatcagaatgacaatagcccagttttcactcacaatgaatacaacttctatg 



.3 : 2521 



2580 



1 • 2581 tcccagaaaaccttccaaggcatggtacagtaggactaatcactgtaactgatcctgatt 2640 

* ' iiiiiiiiiiiiiiiiiiiniiiiiiiiimimimiMniimiiiiimi 

.3 : 2581 tcccagaaaaccttccaaggcatggtacagtaggactaatcactgtaactgatcctgatt 2640 

1 • 2641 atqgagacaattctgcagttacgctctccattttagatgagaatgatgacttcaccattg 2700 

' ' IllillllllUlllllllllllllMlillllllllllltmiMlNlllMllIM 

\3 : 2641 atggagacaattctgcagttacgctctccattttagatgagaatgatgacttcaccattg 2700 
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V.l : 2701 attcacaaactggtgtcatccgaccaaatatttcatttgatagagaaaaacaagaatctt 2760 

INMHMlltllilllililtltlMDIIIlIlllillllinillllllltllili 
V.3 : 2701 attcacaaactggtgtcatccgaccaaatatttcatttgatagagaaaaacaagaatctt 2760 

V.l : 2761 acactttctatgtaaaggctgaggatggtggtagagtatcacgttcttcaagtgccaaag 2820 

iltllililllllMllllllllllltilMMnilllillllllMlllllliltlll 
V.3 : 2761 acactttctatgtaaaggctgaggatggtggtagagtatcacgttcttcaagtgccaaag 2820 

V.l : 2821 taaccataaatgtggttgatgtcaatgacaacaaaccagttttcattgtccctccttcca 2880 

MMMIIIinillllltllllllMlllllllllIMIIIIIlMlllilinillll 
V.3 : 2821 taaccataaatgtggttgatgtcaatgacaacaaaccagttttcattgtccctccttcca 2880 

V.l : 2881 actgttcttatgaattggttctaccgtccactaatccaggcacagtggtctttcaggtaa 2940 

llliilllliltillllllillMlillllHIIMIIIIilllllllililillllil) 
V.3 : 2881 actgttcttatgaattggttctaccgtccactaatccaggcacagtggtctttcaggtaa 2940 

V.l : 2941 ttgctgttgacaatgacactggcatgaatgcagaggttcgttacagcattgtaggaggaa 3000 

1 M ) t I ) i I i 1 1 I i I I I I i I I i 1 i ( t I I I I i t ) 11 I I 1 I i i M I I I I I I I }• ) I I I ) i t I i 
V.3 : 2941 ttgctgttgacaatgacactggcatgaatgcagaggttcgttacagcattgtaggaggaa 3000 



V.l 
V.3 



3001 



3001 



acacaagagatctgtttgcaatcgaccaagaaacaggcaacataacattgatggagaaat 3060 
lllllliiiiltilitllillilliiillillillliiiliillllMllilMMilll 
acacaagagatctgtttgcaatcgaccaagaaacaggcaacataacattgatggagaaat 3060 



V.l 
V.3 



3061 



3061 



gtgatgttacagaccttggtttacacagagtgttggtcaaagctaatgacttaggacagc 3120 

iMMiintiiiiiiiiiiiiiiittiiiMiiiiiiiiiiiiniiiiiitiiiiti) 

gtgatgttacagaccttggtttacacagagtgttggtcaaagctaatgacttaggacagc 3120 



V.l : 3121 ctgattctctcttcagtgttgtaattgtcaatctgttcgtgaatgagtcggtgaccaatg 3180 

nilllilllMllllilMlltllllllillllMIIIIillltlllttMIMlllli 
V.3 : 3121 ctgattctctcttcagtgttgtaattgtcaatctgttcgtgaatgagtcggtgaccaatg 3180 

V.l : 3181 ctacactgattaatgaactggtgcgcaaaagcactgaagcaccagtgaccccaaatactg 3240 

lil]il)lllltllliillililllllllliliill|lllillllllil!i|)lll||ii 
V.3 : 3181 ctacactgattaatgaactggtgcgcaaaagcactgaagcaccagtgaccccaaatactg 3240 

V.l : 3241 agatagctgatgtatcctcaccaactagtgactatgtcaagatcctggttgcagctgttg 3300 

lllllillllllilllllllllllllliilllllllliinilllilllllllllilltt 
V.3 : 3241 agatagctgatgtatcctcaccaactagtgactatgtcaagatcctggttgcagctgttg 3300 

V.l : 3301 ctggcaccataactgtcgttgtagttattttcatcactgctgtagtaagatgtcgccagg 3360 

llllillilllilllMllltlMlliliilllllllliMilllllMliilillllll 
V.3 : 3301 ctggcaccataactgtcgttgtagttattttcatcactgctgtagtaagatgtcgccagg 3360 



V.l 
V.3 



3361 



3361 



caccacaccttaaggctgctcagaaaaacaagcagaattctgaatgggctaccccaaacc 3420 
lllilllltillllllitillitllllllllliMIlltilltillllliillltiilll 
caccacacct t aaggctgctcagaaaaacaagcagaat tctgaatgggc taccccaaacc 3420 



V.l : 3421 cagaaaacaggcagatgataatgatgaagaaaaagaaaaagaagaagaagcattccccta 3480 

iiiiiiiiiMiiiiMiiiiiiiiiiiiiiiiiiniiMiititiiniiiiiiiiii 

V.3 : 3421 cagaaaacaggcagatgataatgatgaagaaaaagaaaaagaagaagaagcattccccta 3480 



V.l : 3481 agaacttgctgcttaattttgtcactattgaagaaactaaggcagatgatgttgacagtg 3540 

llllililtllllllllililiillilllllillDlllllllliitllllililiilli 
V.3 : 3481 agaacttgctgcttaattttgtcactattgaagaaactaaggcagatgatgttgacagtg 3540 
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V 1 : 3541 atggaaacagagtcacactagaccttcctattgatctagaagagcaaacaatgggaaagt 3600 

iiiiiiiiMMiiitiiiitiiiiiiiiiiitinititniiiiiitiiiiiniii) 

V.3 : 3541 atggaaacagagtcacactagaccttcctattgatctagaagagcaaacaatgggaaagt 3600 

V 1 : 3601 acaattgggtaactacacctactactttcaagcccgacagccctgatttggcccgacact 3660 

lililllllMlUiUilllliniinililDItMilillllNlllllIMIIIl 
V.3 : 3601 acaattgggtaactacacctactactttcaagcccgacagccctgatttggcccgacact 3660 

VI : 3661 acaaatctgcctctccacagcctgccttccaaattcagcctgaaactcccctgaattcga 3720 

MIIIMinililililMlillDnniiilliilMMIIililllilMllilli 
V.3 : 3661 acaaatctgcctctccacagcctgccttccaaattcagcctgaaactcccctgaattcga 3720 

V 1 : 3721 agcaccacatcatccaagaactgcctctcgataacacctttgtggcctgtgactctatct 3780 

lillllilltlllllDlilllllMiiniinnMiliHillllllllilMilit 
V.3 : 3721 agcaccacatcatccaagaactgcctctcgataacacctttgtggcctgtgactctatct 3780 

V 1 • 3781 ccaagtgttcctcaagcagttcagatccctacagcgtttctgactgtggctatccagtga 3840 

iitllinilMIMIlllillMMMliniHilllliHNIllliinMMn I 
V.3 : 3781 ccaagtgttcctcaagcagttcagatccctacagcgtttctgactgtggctatccagtga 3840 

V 1 : 3841 cgaccttcgaggtacctgtgtccgtacacaccagaccg 3878 

IIDltlliniliilililDIIIIIIMlllllil! 
V.3 : 3841 cgaccttcgaggtacctgtgtccgtacacaccagaccg 3878 

Table UV{b). Peptide sequences of protein coded by 109P1D4 v.3 (SEQ ID NO: 246) 

MDLLSGTYIF AVLLACWFH SGAQEKNYTI REEMPENVLI GDLLKDLNLS LIPNKSLTTA 60 

MQFKLVyBCTG DVPLIRIEED TGEIFTTGAR IDREKLCAGI PRDEHCFYEV EVAILPDEIF 120 

RLVKIRFLIE DINDNAPLFP ATVINISIPE NSAINSKYTL PAAVDPDVGI NGVQNYELIK 180 

SQNIFGLDVI ETPEGDKMPQ LIVQKELDRE EKDTYVMKVK VEDGGFPQRS STAILQVSVT 240 

DTNDNHPVFK ETEIEVSIPE NAPVGTSVTQ LHATDADIGE NAKIHFSFSN LVSNIARRLF 300 

HLNATTGLIT IKEPLDREET PNHKLLVLAS DGGLMPARAM VLVNVTDVND NVPSIDIRYI 360 

VNPVNDTWL SENIPLNTKI ALITVTDKDA DHNGRVTCFT DHEIPFRLRP VFSNQFLLET 420 

AAYLDYESTK EYAIKLLAAD AGKPPLNQSA MLFIKVKDEN DNAPVFTQSF VTVSIPENNS 480 

PGIQLTKVSA MDADSGPNAK INYLLGPDAP PEFSLDCRTG MLTWKKLDR EKEDKYLFTI 540 

LAKDNGVPPL TSNVTVFVSI IDQNDNSPVF THNEYNFYVP ENLPRHGTVG LITVTDPDYG 600 

DNSAVTLSIL DENDDFTIDS QTGVIRPNIS FDREKQESYT FYVKAEDGGR VSRSSSAKVT 660 

INWDVNDNK PVFIVPPSNC SYELVLPSTN PGTWFQVIA VDNDTGMNAE VRYSIVGGNT 720 

RDLFAIDQET GNITLMEKCD VTDLGLHRVL VKANDLGQPD SLFSWIVNL FVNESVTNAT 780 

LINELVRKST EAPVTPNTEI ADVSSPTSDY VKILVAAVAG TITWWIFI TAWRCRQAP 840 

HLKAAQKNKQ NSEWATPNPE NRQMIMMKKK KKKKKHSPKN LLLNFVTIEE TKADDVDSDG 900 

NRVTLDLPID LEEQTMGKYN WVTTPTTFKP DSPDLARHYK SASPQPAFQI QPETPLNSKH 960 

HIIQELPLDN TFVACDSISK CSSSSSDPYS VSDCGYPVTT FEVPVSVHTR PPMKEWRSC 1020 

TPMECESTTME IWIHPQPQRK SEGKVAGKSQ RRVTFHLPEG SQESSSDGGL GDHDAGSLTS 1080 

TSHGLPLGYP QEEYFDRATP SNRTEGDGNS DPESTFIPGL KKAAEITVQP TVEEASDNCT 1140 

QECLIYGHSD ACWMPASLDH SSSSQAQASA LCHSPPLSQA STQHHSPRVT QTIALCHSPP 1200 

VTQTIAIiCHS PPPIQVSALH HSPPLVQATA LHHSPPSAQA SALCYSPPLA QAAAISHSSP 1260 

LPQVIALHRS QAQSSVSLQQ GWVQGADGLC SVDQGVQGSA TSQFYTMSER LHPSDDSIKV 1320 

IPLTTFTPRQ QARPSRGDSP IMEEHPL l^^*^ 

TableLV(b),Amino acid sequence alignment Of 109P1D4V.1 (SEQ ID NO: 247)and109P1D4v.3(SEQlDNO: 248) 

Score = 2005 bits (5195), Expect = O.OIdentities = 1011/1011 (100%). Positives = 1011/1011 (100%) 

VI : 1 MDLLSGTYIFAVLLACVVFHSGAQEKNYTIREEMPENVLIGDLLKDLNLSLIPNKSLTTA 60 

MDIiLSGTYIFAVLLACWFHSGAQEKNYTIREEMPENVLIGDLLKDLNLSLIPNKSIiTTA 
V.3 : 1 MDXJiSGTYIFAVLLACVVFHSGAQEKirn'IREEMPElWLIGDIJ.KDLm^ 60 

V.l : 61 MQFKLVYKTGDVPLIRIEEOTGEIFTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIF 120 
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MQFKLVYKTGDVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIF 
MQFKLVYKTGDVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHCFyEVEVAILPDEIF 120 



RLVKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIK 



SQNIFGLDVIETPEGDKMPQLIVQKELDREEBCDTYVMKVKVEDGGFPQRSSTAILQVSVT 



DTNDNHPVFBCETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLF 



HLNATTGLITIKEPIiDREETPNHKLLVLASDGGLMPARAMVLVNVTDVNDNVPSIDIRYI 



VNPVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLET 



AAYLDYESTKEYAIKLLAADAGKPPLNQS/^MLFIKVKDENDNAPVFTQSFVTVSIPENNS 



PGIQLTECVSAMDADSGPNAKINYLLGPDAPPEFSLDCRTGMLTWKKLDREKEDKYLFTI 



LAKDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRHGTVGLITVTDPDYG 



DNSAVTLSILDENDDFTIDSQT6VIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVT 



INWDVNDNKPVFIVPPSNCSYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNT 



RDLFAIDQETGNITLMEKCDVTDLGLHRVLVKANDLGQPDSLFSWIVNLFVNESVTNAT 



LINELVRKSTEAPVT PNTE I ADVSS PTS DYVKI LVAAVAGT ITVVWI FITAWRCRQAP 
LINELVRKSTEAPVTPNTEIADVSSPTSDYVKILVAAVAGTITWWIFITAWRCRQAP 840 

841 HLKAAQKNKQNSEWATPNPENRQMIMMKKKKKKKKHSPKNLLLNFVTIEETKADDVDSDG 900 

Table Ul(c). Nucleotide sequence of transcript variant 1 09P1 D4 v.4 (SEQ ID NO: 249) 

ctggtggtcc agtacctcca aagatatgga atacactcct gaaatatcct gaaaactttt 60 

ttttttcaga atcctttaat aagcagttat gtcaatctga aagttgctta cttgtacttt 120 

atattaatag ctattcttgt ttttcttatc caaagaaaaa tcctctaatc cccttttcac 180 

atgatagttg ttaccatgtt taggcattag tcacatcaac ccctctcctc tcccaaactt 240 

ctcttcttca aatcaaactt tattagtccc tcctttataa tgattccttg cctcgtttta 300 

tccagatcaa ttttttttca ctttgatgcc cagagctgaa gaaatggact actgtataaa 360 

ttattcattg ccaagagaat aattgcattt taaacccata ttataacaaa gaataatgat 420 

tatattttgt gatttgtaac aaataccctt tattttccct taactattga attaaatatt 480 

ttaattattt gtattctctt taactatctt ggtatattaa agtattatct tttatatatt 540 

tatcaatggt ggacactttt ataggtactc tgtgtcattt ttgatactgt aggtatctta 600 

tttcatttat ctttattctt aatgtacgaa ttcataatat ttgattcaga acaaatttat 660 

cactaattaa cagagtgtca attatgctaa catctcattt actgatttta atttaaaaca 720 

gtttttgtta acatgcatgt ttagggttgg cttcttaata atttcttctt cctcttctct 780 



V.3 


: 61 


V.l 


: 121 


V.3 


: 121 


V.l 


: 181 


V.3 


: 181 


V.l 


: 241 


V.3 


: 241 


V.l 


: 301 


V.3 


: 301 


V.l 


: 361 


V.3 


: 361 


V.l 


: 421 


V.3 


: 421 


V.l 


: 481 


V.3 


: 481 


V.l 


: 541 


V.3 


: 541 


V.l 


: 601 


V.3 


: 601 


V.l 


: 661 


V.3 


: 661 


V.l 


: 721 


V.3 


: 721 


V.l 


: 781 


V.3 


: 781 


V.l 


: 841 
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ctctcctctt cttttggtca gtgttgtgcg ggttaataca acaaactgta acaagtgtac 840 

ctggtatgga cttgttgtcc gggacgtaca ttttcgcggt cctgctagca tgcgtggtgt 900 

tccactctgg cgcccaggag aaaaactaca ccatccgaga agaaatgcca gaaaacgtcc 960 

tgataggcga cttgttgaaa gaccttaact tgtcgctgat tccaaacaag tccttgacaa 1020 

ctgctatgca gttcaagcta gtgtacaaga ccggagatgt gccactgatt cgaattgaag 1080 

aggatactgg tgagatcttc actactggcg ctcgcattga tcgtgagaaa ttatgtgctg 1140 

gtatcccaag ggatgagcat tgcttttatg aagtggaggt tgccattttg ccggatgaaa 1200 

tatttagact ggttaagata cgttttctga tagaagatat aaatgataat gcaccattgt 1260 

tcccagcaac agttatcaac atatcaattc cagagaactc ggctataaac tctaaatata 1320 

ctctcccagc ggctgttgat cctgacgtag gaataaacgg agttcaaaac tacgaactaa 1380 

ttaagagtca aaacattttt ggcctcgatg tcattgaaac accagaagga gacaagatgc 1440 

cacaactgat tgttcaaaag gagttagata gggaagagaa ggatacctac gtgatgaaag 1500 

taaaggttga agatggtggc tttcctcaaa gatccagtac tgctattttg caagtgagtg 1560 

ttactgatac aaatgacaac cacccagtct ttaaggagac agagattgaa gtcagtatac 1620 

cagaaaatgc tcctgtaggc acttcagtga cacagctcca tgccacagat gctgacatag 1680 

gtgaaaatgc caagatccac ttctctttca gcaatctagt ctccaacatt gccaggagat 1740 

tatttcacct caatgccacc actggactta tcacaatcaa agaaccactg gatagggaag 1800 

aaacaccaaa ccacaagtta ctggttttgg caagtgatgg tggattgatg ccagcaagag 1860 

caatggtgct ggtaaatgtt acagatgtca atgataatgt cccatccatt gacataagat 1920 

acatcgtcaa tcctgtcaat gacacagttg ttctttcaga aaatattcca ctcaacacca 1980 

aaattgctct cataactgtg acggataagg atgcggacca taatggcagg gtgacatgct 2040 

tcacagatca tgaaatccct ttcagattaa ggccagtatt cagtaatcag ttcctcctgg 2100 

agactgcagc atatcttgac tatgagtcca caaaagaata tgccattaaa ttactggctg 2160 

cagatgctgg caaacctcct ttgaatcagt cagcaatgct cttcatcaaa gtgaaagatg 2220 

aaaatgacaa tgctccagtt ttcacccagt ctttcgtaac tgtttctatt cctgagaata 2280 

actctcctgg catccagttg acgaaagtaa gtgcaatgga tgcagacagt gggcctaatg 2340 

ctaagatcaa ttacctgcta ggccctgatg ctccacctga attcagcctg gattgtcgta 2400 

caggcatgct gactgtagtg aagaaactag atagagaaaa agaggataaa tatttattca 2460 

caattctggc aaaagataac ggggtaccac ccttaaccag caatgtcaca gtctttgtaa 2520 

gcattattga tcagaatgac aatagcccag ttttcactca caatgaatac aacttctatg 2580 

tcccagaaaa ccttccaagg catggtacag taggactaat cactgtaact gatcctgatt 2640 

atggagacaa ttctgcagtt acgctctcca ttttagatga gaatgatgac ttcaccattg 2700 

attcacaaac tggtgtcatc cgaccaaata tttcatttga tagagaaaaa caagaatctt 27 60 

acactttcta tgtaaaggct gaggatggtg gtagagtatc acgttcttca agtgccaaag 2820 

taaccataaa tgtggttgat gtcaatgaca acaaaccagt tttcattgtc cctccttcca 2880 

actgttctta tgaattggtt ctaccgtcca ctaatccagg cacagtggtc tttcaggtaa 2940 

ttgctgttga caatgacact ggcatgaatg cagaggttcg ttacagcatt gtaggaggaa 3000 

acacaagaga tctgtttgca atcgaccaag aaacaggcaa cataacattg atggagaaat 3060 

gtgatgttac agaccttggt ttacacagag tgttggtcaa agctaatgac ttaggacagc 3120 

ctgattctct cttcagtgtt gtaattgtca atctgttcgt gaatgagtcg gtgaccaatg 3180 

ctacactgat taatgaactg gtgcgcaaaa gcactgaagc accagtgacc ccaaatactg 3240 

agatagctga tgtatcctca ccaactagtg actatgtcaa gatcctggtt gcagctgttg 3300 

ctggcaccat aactgtcgtt gtagttattt tcatcactgc tgtagtaaga tgtcgccagg 3360 

caccacacct taaggctgct cagaaaaaca agcagaattc tgaatgggct accccaaacc 3420 

cagaaaacag gcagatgata atgatgaaga aaaagaaaaa gaagaagaag cattccccta 3480 
agaacttgct gcttaatttt gtcactattg aagaaactaa ggcagatgat gttgacagtg 3540 
atggaaacag agtcacacta gaccttccta ttgatctaga agagcaaaca atgggaaagt 3600 
acaattgggt aactacacct actactttca agcccgacag ccctgatttg gcccgacact 3660 
acaaatctgc ctctccacag cctgccttcc aaattcagcc tgaaactccc ctgaattcga 3720 
agcaccacat catccaagaa ctgcctctcg ataacacctt tgtggcctgt gactctatct 3780 
ccaagtgttc ctcaagcagt tcagatccct acagcgtttc tgactgtggc tatccagtga 3840 
cgaccttcga ggtacctgtg tccgtacaca ccagaccgcc aatgaaggag gttgtgcgat 3900 
cttgcacccc catgaaagag tctacaacta tggagatctg gattcatccc caaccacagt 3960 
cccagcggcg tgtcacattt cacctgccag aaggctctca ggaaagcagc agtgatggtg 4020 
gactgggaga ccatgatgca ggcagcctta ccagcacatc tcatggcctg ccccttggct 4080 
atcctcagga ggagtacttt gatcgtgcta cacccagcaa tcgcactgaa ggggatggca 4140 
actccgatcc tgaatctact ttcatacctg gactaaagaa agctgcagaa ataactgttc 4200 
aaccaactgt ggaagaggcc tctgacaact gcactcaaga atgtctcatc tatggccatt 4260 
ctgatgcctg ctggatgccg gcatctctgg atcattccag ctcttcgcaa gcacaggcct 4320 
ctgctctatg ccacagccca ccactgtcac aggcctctac tcagcaccac agcccacgag 4380 
tgacacagac cattgctctc tgccacagcc ctccagtgac acagaccatc gcattgtgcc 4440 
acagcccacc accgatacag gtgtctgctc tccaccacag tcctcctcta gtgcaggcta 4500 
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ctgcacttca ccacagccca ccatcagcac aggcctcagc cctctgctac agccctcctt 4560 

tagcacaggc tgctgcaatc agccacagct ctcctctgcc acaggttatt gccctccatc 4 620 

gtagtcaggc ccaatcatca gtcagtttgc agcaaggttg ggtgcaaggt gctgatgggc 4680 

tatgctctgt tgatcaggga gtgcaaggta gtgcaacatc tcagttttac accatgtctg 4740 

aaagacttca tcccagtgat gattcaatta aagtcattcc tttgacaacc ttcactccac 4800 

gccaacaggc cagaccgtcc agaggtgatt cccccattat ggaagaacat cccttgtaaa 4860 

gctaaaatag ttacttcaaa ttttcagaaa agatgtatat agtcaaaatt taagatacaa 4920 

ttccaatgag tattctgatt atcagatttg taaataacta tgtaaataga aacagatacc 4980 

agaataaatc tacagctaga cccttagtca atagttaacc aaaaaattgc aatttgttta 5040 

attcagaatg tgtatttaaa aagaaaagga atttaacaat ttgcatcccc ttgtacagta 5100 

aggcttatca tgacagagcg cactatttct gatgtacagt attttttgtt gtttttatca 5160 

tcatgtgcaa tattactgat ttgtttccat gctgattgtg tggaaccagt atgtagcaaa 5220 

tggaaagcct agaaatatct tattttctaa gtttaccttt agtttaccta aacttttgtt 5280 

cagataacgt taaaaggtat acgtactcta gccttttttt gggctttctt tttgattttt 5340 

gtttgttgtt ttcagttttt ttgttgttgt tagtgagtct cccttcaaaa tacgcagtag 5400 

gtagtgtaaa tactgcttgt ttgtgtctct ctgctgtcat gttttctacc ttattccaat 5460 

actatattgt tgataaaatt tgtatataca ttttcaataa agaatatgta taaactgtac 5520 

agatctagat ctacaaccta tttctctact ctttagtaga gttcgagaca cagaagtgca 5580 

ataactgccc taattaagca actatttgtt aaaaagggcc tctttttact ttaatagttt 5640 

agtgtaaagt acatcagaaa taaagctgta tctgccattt taagcctgta gtccattatt 5700 

acttgggtct ttacttctgg gaatttgtat gtaacagcct agaaaattaa aaggaggtgg 5760 

atgcatccaa agcacgagtc acttaaaata tcgacggtaa actactattt tgtagagaaa 5820 
ctcaggaaga tttaaatgtt gatttgacag ctcaataggc tgttaccaaa gggtgttcag • 5880 

taaaaataac aaatacatgt aactgtagat aaaaccatat actaaatcta taagactaag 5940 

ggatttttgt tattctagct caacttactg aagaaaacca ctaataacaa caagaatatc 6000 

aggaaggaac ttttcaagaa atgtaattat aaatctacat caaacagaat tttaaggaaa 6060 

aatgcagagg gagaaataag gcacatgact gcttcttgca gtcaacaaga aataccaata 6120 

acacacacag aacaaaaacc atcaaaatct catatatgaa ataaaatata ttcttctaag 6180 

caaagaaaca gtactattca tagaaaacat tagttttctt ctgttgtctg ttatttcctt 6240 

cttgtatcct cttaactggc cattatcttg tatgtgcaca ttttataaat gtacagaaac 6300 

atcaccaact taattttctt ccatagcaaa actgagaaaa taccttgttt cagtataaca 6360 

ctaaaccaag agacaattga tgtttaatgg gggcggttgg ggtggggggg ggagtcaata 6420 

tctcctattg attaacttag acatagattt tgtaatgtat aacttgatat ttaatttatg 6480 

attaaactgt gtgtaaattt tgtaacataa actgtggtaa ttgcataatt tcattggtga 6540 

ggatttccac tgaatattga gaaagtttct tttcatgtgc ccagcaggtt aagtagcgtt 6600 

ttcagaatat acattattcc catccattgt aaagttcctt aagtcatatt tgactgggcg 6660 

tgcagaataa cttcttaact tttaactatc agagtttgat taataaaatt aattaatgtt 6720 

ttttctcctt cgtgttgtta atgttccaag ggatttggag catactggtt ttccaggtgc 6780 

atgtgaatcc cgaaggactg atgatatttg aatgtttatt aaattattat catacaaatg 6840 

tgttgatatt gtggctattg ttgatgttga aaattttaaa cttggggaag attaagaaaa 6900 

gaaccaatag tgacaaaaat cagtgcttcc agtagatttt agaacattct ttgcctcaaa 6960 

aaacctgcaa agatgatgtg agattttttc ttgtgtttta attattttca cattttctct 7020 

ctgcaaaact ttagttttct gatgatctac acacacacac acacacacac gtgcacacac 7080 

acacacattt aaatgatata aaaagaagag gttgaaagat tattaaataa cttatcaggc 7140 

atctcaatgg ttactatcta tgttagtgaa aatcaaatag gactcaaagt tggatatttg 7200 

ggatttttct tctgacagta taatttattg agttactagg gaggttctta aatcctcata 7260 

tctggaaact tgtgacgttt tgacaccttt cctatagatg atataggaat gaaccaatac 7320 

gcttttatta ccctttctaa ctctgatttt ataatcagac ttagattgtg tttagaatat 7380 

taaatgactg ggcaccctct tcttggtttt taccagagag gctttgaatg gaagcaggct 7440 

gagagtagcc aaagaggcaa ggggtattag cccagttatt ctcccctatg ccttccttct 7500 

ctttctaagc gtccactagg tctggccttg gaaacctgtt acttctaggg cttcagatct 7560 

gatgatatct ttttcatcac attacaagtt atttctctga ctgaatagac agtggtatag 7620 

gttgacacag cacacaagtg gctattgtga tgtatgatgt atgtagtcct acaactgcaa 7680 

aacgtcttac tgaaccaaca atcaaaaaat ggttctgttt taaaaaggat tttgtttgat 7740 

ttgaaattaa aacttcaagc tgaatgactt atatgagaat aatacgttca atcaaagtag 7800 

ttattctatt ttgtgtccat attccattag attgtgatta ttaattttct agctatggta 7860 

ttactatatc acacttgtga gtatgtattc aaatactaag tatcttatat gctacgtgca 7920 

tacacattct tttcttaaac tttacctgtg ttttaactaa tattgtgtca gtgtattaaa 7980 

aattagcttt tacatatgat atctacaatg taataaattt agagagtaat tttgtgtatt 8040 

cttatttact taacatttta cttttaatta tgtaaatttg gttagaaaat aataataaat 8100 

ggttagtgct attgtgtaat ggtagcagtt acaaagagcc tctgccttcc caaactaata 8160 

tttatcacac atggtcatta aatgggaaaa aaatagacta aacaaatcac aaattgttca 8220 
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gagaaaatta 


8280 


tctttttcat 


8340 


cttgtttagg 


8400 


ttatctttct 


8460 


ttattatgac 


8520 


catgggagca 


8580 


ttaccacacc 


8640 


tacactaacc 


8700 


cagcagaaac 


8760 


ttaatggcaa 


8820 


ttatactatc 


8880 


gtgggaagat 


8940 


cagttccaac 


9000 


atgtaatcca 


9060 


tcttattaat 


9120 




9146 



gaagcaaatii. i.yi.ai.i.c«<»i.>. •^^^ 

atatattaat aaaagttatg agaaat 

TaWe UlUc). Nucleotide sequence alignraentof 109P1D4V.1 (SEQ ID NO: a^^^^ 



v.i 

V.4 



V.4 



V.l 
V.4 



ctggtggtccagtacctccaaagatatggaatacactcctgaaatatcctgaaaactt^ 60 

iiinniniiininiiiinniiiiiiiiiniinniiiiiiiiiiiiimi 

ctggtggtccagtaoctccaaagatatggaatacactcctgaaatatcctgaaaactttt 60 



V 1 : 61 ttttttcagaatcctttaataagcagttatgtcaatctgaaagttgrt^ 120 

1 III 1 1 111 1 1 ' i i " I m 1 1 • 1 11 1 ! 1 '1 1 1 i'i • ' ii' '11' 1' ii' U 



61 ttttttcagaatcctttaataagcagttatgtcaatctgaaagttgcttacttgtacttt 



V.l : 121 atattaatagctattcttgtttttcttatccaaagaaaaatcctctaatcccctt^ 



V.4 : 121 



mimiimn iiiiiiiiiiiiiH^ 

liittaatagctattcttgtttttcttatccaaagaaaaatcctctaatccccttttcac 



v.4 : 181 atgatagttgttaccatgtttaggcattagtcacatcaacccctctcctctcccaaactt 
VI : 241 ctcttcttcaaatcaaactttattagtccctcctttataatgattccttg«^^^ 

v.4 : 301 iiilUillittttiiticictttgatgcc 360 



120 

180 
180 

240 
240 

300 
300 

360 



-^fii i-i-attcattaccaagagaataattgcattttaaacccatattataacaaagaataatgat 

MnmnmmiiMiiiiiTiiiiiiiiiMiiiniiiiii 

361 ttattcattgcoaagagaataattgcattttaaacccatattataacaaagaataatgat 



420 
420 



VI -421 tatattttgtgatttgtaacaaataccctttattttcccttaactattgaattaaatatt 480 
V.l . 421 ^^^*«««;^at 

V.4 : 421 [lilUtUtgaittgiiacaaataccctttattttcccttaactattgaattaaatatt 480 



ttaattatttqtattctctttaactatcttggtatattaaagtattatcttttatatatt 540 
nn mi I 111 l l l l l 1 1 1 1 1 1 l l l ) l l l ' 540 



V.l : 481 ttaatta 

V.4 : 481 ttaattlttigtaitctrttta;ct;icttggtatattaaagtattatcttttatatatt 



V.l : 541 tatcaatggtggacacttttataggtactctgtgtcatttttgatactgta^ 600 
I , I ,,,,,,, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 111 1 1 1 1 1 1 1.1 1 1 1 1 1 11 111 1 1 1 III 1 1 1 ill 1 
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V.4 : 541 tatcaatggtggacacttttataggtactctgtgtcatttttgatactgtaggtatctta 600 

V.l : 601 tttcatttatctttattcttaatgtacgaattcataatatttgattcagaacaaatttat 660 

lllllllllMlIilllllltMlllllllllllllllllllllllillillltllllll 
V-4 : 601 tttcatttatctttattcttaatgtacgaattcataatatttgattcagaacaaatttat 660 

V.l : 661 cactaattaacagagtgtcaattatgctaacatctcatttactgattttaatttaaaaca 720 

MlllllltiillllllllllllllllillllllllillllilllMltililillilll 
V-4 : 661 cactaattaacagagtgtcaattatgctaacatctcatttactgattttaatttaaaaca 720 

V.l : 721 gtttttgttaacatgcatgtttagggttggcttcttaataatttcttcttcctcttctct 780 

llllilillMMIiilllllllliilMIMIIIIlllllMllllllillllllllll 
V.4 : 721 gtttttgttaacatgcatgtttagggttggcttcttaataatttcttcttcctcttctct 780 

V.l : 781 ctctcctcttcttttggtcagtgttgtgcgggttaatacaacaaactgtaacaagtgtac 840 

ililMllM iltlllilllllllilMllllllltlllMMIIiilllllillllill 
V.4 : 781 ctctcctcttcttttggtcagtgttgtgcgggttaatacaacaaactgtaacaagtgtac 840 

V.l : 841 ctggtatggacttgttgtccgggacgtacattttcgcggtcctgctagcatgcgtggtgt 900 

illiliillMillliililiMllltllillliMlIIIIIItltllllilllllMil 
V.4 : 841 ctggtatggacttgttgtccgggacgtacattttcgcggtcctgctagcatgcgtggtgt 900 

V.l : 901 tccactctggcgcccaggagaaaaactacaccatccgagaagaaatgccagaaaacgtcc 960 

ItllMlilllllltitlllilliMllilllMlllilMiiniilllllllilllli 
V.4 : 901 tccactctggcgcccaggagaaaaactacaccatccgagaagaaatgccagaaaacgtcc 960 

V.l : 961 tgataggcgacttgttgaaagaccttaacttgtcgctgattccaaacaagtccttgacaa 1020 

lIMIIllllMIIIMilMllltlillllllliilMMMMIlllliliiMiii) 
V.4 : 961 tgataggcgacttgttgaaagaccttaacttgtcgctgattccaaacaagtccttgacaa 1020 

V.l : 1021 ctgctatgcagttcaagctagtgtacaagaccggagatgtgccactgattcgaattgaag 1080 

llllinMilllllllliHIltllitlllilllllitllljlllltliillllf Hi! 
V.4 : 1021 ctgctatgcagttcaagctagtgtacaagaccggagatgtgccactgattcgaattgaag 1080 

V.l : 1081 aggatactggtgagatcttcactactggcgctcgcattgatcgtgagaaattatgtgctg 1140 

llinilllMllinilllllillilliillillMIKIilllllllllllllMII) 
V.4 : 1081 aggatactggtgagatcttcactactggcgctcgcattgatcgtgagaaattatgtgctg 1140 

V.l : 1141 gtatcccaagggatgagcattgcttttatgaagtggaggttgccattttgccggatgaaa 1200 

liliiNiiiillilllltlliDlillMlilllllMliiilllinillllliDIl 
V.4 : 1141 gtatcccaagggatgagcattgcttttatgaagtggaggttgccattttgccggatgaaa 1200 

V.l : 1201 tatttagactggttaagatacgttttctgatagaagatataaatgataatgcaccattgt 1260 

iililllllillillllllllitilllillllliiillllllllltlilitllllllllt 
V.4 : 1201 tatttagactggttaagatacgttttctgatagaagatataaatgataatgcaccattgt 1260 

V.l : 1261 tcccagcaacagttatcaacatatcaattccagagaactcggctataaactctaaatata 1320 

IllillllllillintillllllillllllDltllMlllliiMililiiillDII 
V.4 : 1261 tcccagcaacagttatcaacatatcaattccagagaactcggctataaactctaaatata 1320 

V.l : 1321 ctctcccagcggctgttgatcctgacgtaggaataaacggagttcaaaactacgaactaa 1380 

MllllillllllitinillllllillllllllillllliillllillllMlinill 
V.4 : 1321 ctctcccagcggctgttgatcctgacgtaggaataaacggagttcaaaactacgaactaa 1380 

V.l : 1381 ttaagagtcaaaacatttttggcctcgatgtcattgaaacaccagaaggagacaagatgc 1440 
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iiiiiiiiiiiiMiiiiiiiiitiiMiiiiiiiiiitiuMiiiniiinniiii 

V.4 : 1381 ttaagagtcaaaacatttttggcctcgatgtcattgaaacaccagaaggagacaagatgc 1440 



V.l : 1441 cacaactgattgttcaaaaggagttagatagggaagagaaggatacctacgtgatgaaag 1500 

MlllllllilllilillllliniillilllMlMMIliiilllMDlliilllll 
v.4 : 1441 cacaactgattgttcaaaaggagttagatagggaagagaaggatacctacgtgatgaaag 1500 



V.l : 1501 taaaggttgaagatggtggctttcctcaaagatccagtactgctattttgcaagtgagtg 1560 

illllllilliilllllMlMlllDtllNliilllilllDllltllllllllllll 
V-4 : 1501 taaaggttgaagatggtggctttcctcaaagatccagtactgctattttgcaagtgagtg 1560 



V.l : 1561 ttactgatacaaatgacaaccacccagtctttaaggagacagagattgaagtcagtatac 1620 

litiiiiiiiiiiniiiiiiitiiiiiiiiiiiiiiiiMiiiniiiiMiiiiiiii 

v.4 : 1561 ttactgatacaaatgacaaccacccagtctttaaggagacagagattgaagtcagtatac 1620 



V.l : 1621 cagaaaatgctcctgtaggcacttcagtgacacagctccatgccacagatgctgacatag 1680 

lltlilliilltlllillllltlilllliDlliMlllllllitlliiilMlllllil 
V,4 : 1621 cagaaaatgctcctgtaggcacttcagtgacacagctccatgccacagatgctgacatag 1680 



V.l : 1681 gtgaaaatgccaagatccacttctctttcagcaatctagtctccaacattgccaggagat 1740 

iliiiiiiiiiiiiiiiiiiiiiiMiiniiiiniiiiiiiiiiiiiiiiiiiMili 

V.4 : 1681 gtgaaaatgccaagatccacttctctttcagcaatctagtctccaacattgccaggagat 1740 



V.l : 1741 tatttcacctcaatgccaccactggacttatcacaatcaaagaaccactggatagggaag 1800 

lltllllllillMllllilllliliililtllillllillillMMllililllllll 
V.4 : 1741 tatttcacctcaatgccaccactggacttatcacaatcaaagaaccactggatagggaag 1800 



V.l : 1801 aaacaccaaaccacaagttactggttttggcaagtgatggtggattgatgccagcaagag 1860 

IIMillllllllllllillinilllllillllDiniillllilMllllilllltt 
V.4 : 1801 aaacaccaaaccacaagttactggttttggcaagtgatggtggattgatgccagcaagag 1860 



V.l : 1861 caatggtgctggtaaatgttacagatgtcaatgataatgtcccatccattgacataagat 1920 

illlllllllllllllllMllltinilllililllllltlllllllilltilillltl 
V.4 : 1861 caatggtgctggtaaatgttacagatgtcaatgataatgtcccatccattgacataagat 1920 



V.l : 1921 acatcgtcaatcctgtcaatgacacagttgttctttcagaaaatattccactcaacacca 1980 

lllllltlllM I iilillllllililllillllliilMlliniinilMIMMll 
V.4 : 1921 acatcgtcaatcctgtcaatgacacagttgttctttcagaaaatattccactcaacacca 1980 



V.l : 1981 aaattgctctcataactgtgacggataaggatgcggaccataatggcagggtgacatgct 2040 

llliilllliMlliiliMilililMinitilllllilllllillltillllitlll 
V.4 : 1981 aaattgctctcataactgtgacggataaggatgcggaccataatggcagggtgacatgct 2040 



V.l : 2041 tcacagatcatgaaatccctttcagattaaggccagtattcagtaatcagttcctcctgg 2100 

liinlillllllllililiiilillllllllilllllllltllliitlllillllllli 
V.4 : 2041 tcacagatcatgaaatccctttcagattaaggccagtattcagtaatcagttcctcctgg 2100 



V.l : 2101 agactgcagcatatcttgactatgagtccacaaaagaatatgccattaaattactggctg 2160 

MlilllMNiilliMllliiDilillltllllllllltllMMIIiilMiilll 
V.4 : 2101 agactgcagcatatcttgactatgagtccacaaaagaatatgccattaaattactggctg 2160 



V.l : 2161 cagatgctggcaaacctcctttgaatcagtcagcaatgctcttcatcaaagtgaaagatg 2220 

llilllilillilllllllinilliililillilllililtlltlllllllllllilil 
V.4 : 2161 cagatgctggcaaacctcctttgaatcagtcagcaatgctcttcatcaaagtgaaagatg 2220 
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V.l : 2221 aaaatgacaatgctccagttttcacccagtctttcgtaactgtttctattcctgagaata 2280 

IlilttlllMlltlllllillilllMMilllllMillllllllllllMlllllli 
V-4 : 2221 aaaatgacaatgctccagttttcacccagtctttcgtaactgtttctattcctgagaata 2280 

V.l : 2281 actctcctggcatccagttgacgaaagtaagtgcaatggatgcagacagtgggcctaatg 2340 

iniiiiiiiiiiiiiiiiiiiiMiiMiiiiiiiiiiiitiiiiiininiiiiiii 

V.4 : 2281 actctcctggcatccagttgacgaaagtaagtgcaatggatgcagacagtgggcctaatg 2340 

V.l : 2341 ctaagatcaattacctgctaggccctgatgctccacctgaattcagcctggattgtcgta 2400 

lil))ll)IIIM)Ml)illlil))]|||]ill|i|jli||MililliMl|lil)ti 
V.4 : 2341 ctaagatcaattacctgctaggccctgatgctccacctgaattcagcctggattgtcgta 2400 

V.l : 2401 caggcatgctgactgtagtgaagaaactagatagagaaaaagaggataaatatttattca 2460 

iiilillliMIMIIItlllllMlllltiiilltillllllllMIilliilllllli 
V.4 : 2401 caggcatgctgactgtagtgaagaaactagatagagaaaaagaggataaatatttattca 2460 

V.l : 2461 caattctggcaaaagataacggggtaccacccttaaccagcaatgtcacagtctttgtaa 2520 

llllllliiilliililllillllMiHliiillllllilillillllMIMIIIill 
V.4 : 2461 caattctggcaaaagataacggggtaccacccttaaccagcaatgtcacagtctttgtaa 2520 

V.l : 2521 gcattattgatcagaatgacaatagcccagttttcactcacaatgaatacaacttctatg 2580 

MIlltiililMMIIIinilllilllllllllllltllNIIIIMlllllMlili 
V.4 : 2521 gcattattgatcagaatgacaatagcccagttttcactcacaatgaatacaacttctatg 2580 

V.l : 2581 tcccagaaaaccttccaaggcatggtacagtaggactaatcactgtaactgatcctgatt 2640 

lllilllllllllllllllillllilllllllllllllllllllllllilllllllitll 
V.4 : 2581 tcccagaaaaccttccaaggcatggtacagtaggactaatcactgtaactgatcctgatt 2640 

V.l : 2641 atggagacaahtctgcagttacgctctccattttagatgagaatgatgacttcaccattg 2700 

lllllMlliilltiiMIIMIlliDillllllllllllllllllllltNlllllll 
V.4 : 2641 atggagacaattctgcagttacgctctccattttagatgagaatgatgacttcaccattg 2700 

V.l : 2701 attcacaaactggtgtcatccgaccaaatatttcatttgatagagaaaaacaagaatctt 2760 

lllllMlllltlllllllMlllllliltlllMlltllltlllllDIIIIMIilll 
V.4 : 2701 attcacaaactggtgtcatccgaccaaatatttcatttgatagagaaaaacaagaatctt 2760 

V.l : 2761 acactttctatgtaaaggctgaggatggtggtagagtatcacgttcttcaagtgccaaag 2820 

lililllltlllllilliiillllllllililltllllMIIlillilMlliMlMII' 
V.4 : 2761 acactttctatgtaaaggctgaggatggtggtagagtatcacgttcttcaagtgccaaag 2820 

V.l : 2821 taaccataaatgtggttgatgtcaatgacaacaaaccagttttcattgtccctccttcca 2880 

lltliiliill|{)llllli)llllll|||ltl)llllllllltlll)]l)llllllili 
V.4 : 2821 taaccataaatgtggttgatgtcaatgacaacaaaccagttttcattgtccctccttcca 2880 

V.l : 2881 actgttcttatgaattggttctaccgtccactaatccaggcacagtggtctttcaggtaa 2940 

MilllillillllMIIIIIIIIiMMIililllllllltlDlilillMIIMll) 
V.4 : 2881 actgttcttatgaattggttctaccgtccactaatccaggcacagtggtctttcaggtaa 2940 

V.l : 2941 ttgctgttgacaatgacactggcatgaatgcagaggttcgttacagcattgtaggaggaa 3000 

llllillillltlinilllllltllllllllllillllilllllilllMMIttllil 
V.4 : 2941 ttgctgttgacaatgacactggcatgaatgcagaggttcgttacagcattgtaggaggaa 3000 

V.l : 3001 acacaagagatctgtttgcaatcgaccaagaaacaggcaacataacattgatggagaaat 3060 

llllllllilllilllllllllllltllinilillllllllllllllllllllllllll 
V.4 : 3001 acacaagagatctgtttgcaatcgaccaagaaacaggcaacataacattgatggagaaat 3060 
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V.l : 3061 gtgatgttacagaccttggtttacacagagtgttggtcaaagctaatgacttaggacagc 3120 

llllllilllilinillllllllllllillilillllilllllitllllliiiliilli 
V.4 : 3061 gtgatgttacagaccttggtttacacagagtgttggtcaaagctaatgacttaggacagc 3120 

V.l : 3121 ctgattctctcttcagtgttgtaattgtcaatctgttcgtgaatgagtcggtgaccaatg 3180 

li illllitlllMllllMlllliillillllillllMlilllMllilliitlllM 
V.4 : 3121 ctgattctctcttcagtgttgtaattgtcaatctgttcgtgaatgagtcggtgaccaatg 3180 

V.l : 3181 ctacactgattaatgaactggtgcgcaaaagcactgaagcaccagtgaccccaaatactg 3240 

llllliinilllillltltllllilllllDMllllilliillltDlHitinill 
V.4 : 3181 ctacactgattaatgaactggtgcgcaaaagcactgaagcaccagtgaccccaaatactg 3240 

V.l : 3241 agatagctgatgtatcctcaccaactagtgactatgtcaagatcctggttgcagctgttg 3300 

lllllllllllMllllltlilllllllllMMltlilMilllillllillliMMl 
V.4 : 3241 agatagctgatgtatcctcaccaactagtgactatgtcaagatcctggttgcagctgttg 3300 

V.l : 3301 ctggcaccataactgtcgttgtagttattttcatcactgctgtagtaagatgtcgccagg 3360 

IlilitMlllllillllllMllllllliliilinniilNliillliillilllll 
V.4 : 3301 ctggcaccataactgtcgttgtagttattttcatcactgctgtagtaagatgtcgccagg 3360 

VI : 3361 caccacaccttaaggctgctcagaaaaacaagcagaattctgaatgggctaccccaaacc 3420 

llMlltllillllillllMiniinilMlllllllllliHIllMIMltilMl 
V.4 : 3361 caccacaccttaaggctgctcagaaaaacaagcagaattctgaatgggctaccccaaacc 3420 

V.l : 3421 cagaaaacaggcagatgataatgatgaagaaaaagaaaaagaagaagaagcattccccta 3480 

lllMIIIMIMilllllllMMllDlllliMlinillllMlllllllllltIt 
V.4 : 3421 cagaaaacaggcagatgataatgatgaagaaaaagaaaaagaagaagaagcattccccta 3480 

V.l : 3481 agaacttgctgcttaattttgtcactattgaagaaactaaggcagatgatgttgacagtg 3540 

IMIlilljlllillMllllllilMllliilllllllllilllilllMMiMltll 
V.4 : 3481 agaacttgctgcttaattttgtcactattgaagaaactaaggcagatgatgttgacagtg 3540 

V.l : 3541 atggaaacagagtcacactagaccttcctattgatctagaagagcaaacaatgggaaagt 3600 

MlillllllllinilillilllDlllliMllilllliilllMMllllMMIM 
V.4 : 3541 atggaaacagagtcacactagaccttcctattgatctagaagagcaaacaatgggaaagt 3600 

V.l ; 3601 acaattgggtaactacacctactactttcaagcccgacagccctgatttggcccgacact 3660 

Miuiinijiiiiiiiiiiiiiiiiiniitiiitiiiiniiiiiiiiitniiiii 

v.4 : 3601 acaattgggtaactacacctactactttcaagcccgacagccctgatttggcccgacact 3660 

V 1 : 3661 acaaatctgcctctccacagcctgccttccaaattcagcctgaaactcccctgaattcga 3720 

ItllliMlllllllIllilltlilliiniiillllllMIIIMlliMMilMlll 
V.4 : 3661 acaaatctgcctctccacagcctgccttccaaattcagcctgaaactcccctgaattcga 3720 

V 1 : 3721 agcaccacatcatccaagaactgcctctcgataacacctttgtggcctgtgactctatct 3780 

MlliillllillllllllllllinilllllllMliiiilillMllllllllDitl 
V.4 : 3721 agcaccacatcatccaagaactgcctctcgataacacctttgtggcctgtgactctatct 3780 

V 1 : 3781 ccaagtgttcctcaagcagttcagatccctacagcgtttctgactgtggctatccagtga 3840 

lillllllilllltllllllllllinilllilillilMillltlllMilllllilil 
V.4 : 3781 ccaagtgttcctcaagcagttcagatccctacagcgtttctgactgtggctatccagtga 3840 

V.l : 3841 cgaccttcgaggtacctgtgtccgtacacaccagaccg 3878 

IIIIIIIMIilllillllllilllillillillllM 
V.4 : 3841 cgaccttcgaggtacctgtgtccgtacacaccagaccg 3878 
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Table UV(c). Peptide sequences of protein coded by 109P1D4 v.4 (SEQ ID NO: 252) 

MDLLSGTYIF AVLLACWFH SGAQEKNYTI REEMPENVLI GDLLKDLNLS LIPNKSLTTA 60 

MQFKLVYKTG DVPLIRIEED TGEIFTTGAR IDREKLCAGI PRDEHCFYEV EVAILPDEIF 120 

RLVKIRFLIE DINDNAPLFP ATVINISIPE NSAINSKYTL PAAVDPDVGI NGVQNYELIK 180 

SQNIFGLDVI ETPEGDBCMPQ LIVQKELDRE EKDTYVMKVK VEDGGFPQRS STAILQVSVT 240 

DTNDNHPVFK ETEIEVSIPE NAPVGTSVTQ LHATDADIGE NAKIHFSFSN LVSNIARRLF 300 

HLNATTGLIT IKEPLDREET PNHEOiLVIiAS DGGLMPARAM VLVNVTDVND NVPSIDIRYI 360 

VNPVNDTWL SENIPLNTKI ALITVTDKDA DHNGRVTCFT DHEIPFRLRP VFSNQFLLET 420 

AAYLDYESTK EYAIKLLAAD AGKPPLNQSA MLFIKVKDEN DNAPVFTQSF VTVSIPENNS 480 

PGIQLTKVSA MDADSGPNAK INYLLGPDAP PEFSLDCRTG MLTWKKLDR EKEDKYLFTI 540 

LAKDNGVPPL TSNVTVFVSI IDQNDNSPVF THNEYNFYVP ENLPRHGTVG LITVTDPDYG 600 

DNSAVTLSIL DENDDFTIDS QTGVIRPNIS FDREKQESYT FYVKAEDGGR VSRSSSAKVT 660 

INWDVNDNK PVFIVPPSNC SYELVLPSTN PGTVVFQVIA VDNDTGMNAE VRYSIVGGNT 720 

RDLFAIDQET GNITLMEKCD VTDLGLHRVL VKANDLGQPD SLFSWIVNL FVNESVTNAT 780 

LINELVRKST EAPVTPNTEI ADVSSPTSDY VKILVAAVAG TITWWIFI TAWRCRQAP 840 

HLKAAQKNKQ NSEWATPNPE NRQMIMMKKK KKKKKHSPKN LLLNFVTIEE TKADDVDSDG 900 

NRVTLDLPID LEEQTMGKYN WVTTPTTFKP DSPDLARHYK SASPQPAFQI QPETPLNSECH 960 

HIIQELPLDN TFVACDSISK CSSSSSDPYS VSDCGYPVTT FEVPVSVHTR PPMKEWRSC 1020 

TPMKESTTME IWIHPQPQSQ RRVTFHLPEG SQESSSDGGL GDHDAGSLTS TSHGLPLGYP 1080 

QEEYFDRATP SNRTEGDGNS DPESTFIPGL KKAAEITVQP TVEEASDNCT QECLIYGHSD 1140 

ACWMPASLDH SSSSQAQASA LCHSPPLSQA STQHHSPRVT QTIALCHSPP VTQTIALCHS 1200 

PPPIQVSALH HSPPLVQATA LHHSPPSAQA SALCYSPPLA QAAAISHSSP LPQVIALHRS 1260 

QAQSSVShQQ GWVQGADGLC SVDQGVQGSA TSQFYTMSER LHPSDDSIKV IPLTTFTPRQ 1320 

QARPSRGDSP IMEEHPL I337 



Table LV(c). Amino acid sequence alignment of 109P1D4 v.1 (SEQ ID NO: 253) and 109P1D4 v.4 (SEQ ID NO: 254) 

Score = 2005 bits (5195), Expect = O.OIdentilies = 1011/1011 (100%). Positives = 1011/1011 (100%) 



V.l 


: 1 


MDLLSGTYIFAVLLACWFHSGAQEKNYTIREEMPENVLIGDLLKDLNLSLIPNKSLTTA 


60 






MDLLSGTYIFAVLLACWFHSGAQEKNYTIREEMPENVLIGDLLKDLNLSLIPNKSLTTA 




v.4 


: 1 


MDLLSGTYIFAVLLACWFHSGAQEBCNYTIREEMPENVLIGDLLKDLNLSLIPNKSLTTA 


60 


V.l 


: 61 


MQFKLVYKTGDVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIF 


120 






MQFKLVYKTG DVPLIRI EE DTGE I FTTGARIDREKLCAGIPRDEHCFYEVEVAILPDE IF 




V.4 


: 61 


MQFKLVYKTGDVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIF 


120 


V.l 


: 121 


RLVKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIK 


180 






RLVKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIK 




V.4 


: 121 


RLVKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIK 


180 


V.l 


: 181 


SQNIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVT 


240 






SQNIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVT 




V.4 


: 181 


SQNIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVT 


240 


V.l 


: 241 


DTNDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLF 


300 






DTNDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLF 




V.4 


: 241 


DTNDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLF 


300 


V.l 


: 301 


HLNATTGLITIKEPLDREETPNHKLLVLASDGGLMPARAMVLVNVTDVNDNVPSIDIRYI 


360 






HLNATTGLITIKEPLDREETPNHKLLVLASDGGLMPARAMVLVNVTDVNDNVPSIDIRYI 




V.4 


: 301 


HLNATTGLITIKEPLDREETPNHKLLVLASDGGLMPARAMVLVNVTDVNDNVPSIDIRYI 


360 


V.l 


: 361 


VNPVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLET 


420 






VNPVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLET 




V.4 


: 361 


VNPVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLET 


420 


V.l 


: 421 


AAYLDYESTKEYAIKLLAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNS 


480 






AAYLDYESTKEYAIKLLAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNS 




V.4 


: 421 


AAYLDYESTKEYAIKLLAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNS 


480 


V.l 


: 481 


PGIQLTKVSAMDADSGPNAKINYLLGPDAPPEFSLDCRTGMLTWBCKLDREKEDKYLFTI 


540 



PGIQLTKVSAMDADSGPNAKINYLLGPDAPPEFSLDCRTGMLTWKKLDREKEDKYLFTI 
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.4 : 481 PGIQLTKVSAMDADSGPNAKINn.U3PDAPPEFSLlX:RTGMLTVVKKLDREKEDKYLFTI 540 

.1 : 541 lAKDNGVPPLTSNVTVHVSIIDQNDNSPVFTHNEYNFYVPENLPRHGTVGLITVTDPDYG 600 

IJ^DNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRHGTVGLITVTDPDYG 
.4 : 541 LAKDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRHGTVGLITVTDPDYG 600 

1 • 601 DNSAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVT 660 

DNSAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVT 
.4 : 601 DNSAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVT 660 

1 -661 INWDVNDNKPVFIVPPSNCSYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNT 720 
INWDVNDNKPVFIVPPSNCSYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNT 
V.4 : 661 INVVDVNDNKPVFIVPPSNCSYELVLPSTNPGTWFQVIAVDNDTOyiNAEVRYSIVGG^ 720 

VI -721 RDLFAIDQETGNITIMEKCDVTDLGIJiRVLVKANDLGQPDSLFSWIVNLFVNESVTNAT 780 

RDLBMDQETGNITLMEKCDVTDLGLHRVLVKANDWSQPDSLFSWIVNLFVNESV^ 
V.4 : 721 RDLFAIDQETGNITIMEKCDVTDLGLHRVLVKANDLGQPDSLFSVVIVNLFVNESVTNAT 780 

VI -781 LINELVRKSTEAPVTPNTEIADVSSPTSDYVKII.VAAVAGTITVVWIFITAVVRCRQAP 840 

LINEIiVRKSTEAPVTPNTEIADVSSPTSDYVKILVAAVAGTITVVVVIFITAVVRCRQAP 
V.4 : 781 LINELVRKSTEAPVTPNTEIADVSSPTSDYVKILVAAVAGTITVVVVIFITAVVRCRQAP 840 

V 1 • 841 HLKAAQKNKQNSEWATPNPEimC»4IMyiKKKKKKK^ 900 

HIJCAAQKNKQNSEWATPNPENRQMIMMKKKKKKKKHS 
V.4 : 841 HLKAAQKNKQNSEWATPNPENRC»1IMMKKKKKKKKHSPKNLLLNF\^ 900 

VI -901 KRVTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDIiARHYKSASPQPAFQIQPETPLNSKH 960 

NRVTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLNSKH 
V.4 : 901 NRVTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLNSKH 960 

VI -961 HIIQELPLDNTFVACDSISKCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRP 1011 

HIIQELPLDNTFVACDSISKCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRP 
V.4 : 961 HIIQELPLDNTFVACDSISKCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRP 1011 

Table Lll(d). Nucleotide sequence of transcript variant 109P1D4 v.5 (SEQ ID NO: 255) 

ctggtggtcc agtacctcca aagatatgga atacactcct gaaatatcct gaaaactttt 60 
ttttttcaga atcctttaat aagcagttat gtcaatctga aagttgctta cttgtacttt 120 
atattaatag ctattcttgt ttttcttatc caaagaaaaa tcctctaatc cccttttcac 
atgatagttg ttaccatgtt taggcattag tcacatcaac ccctctcctc tcccaaactt 
ctcttcttca aatcaaactt tattagtccc tcctttataa tgattccttg cctcgtttta 
tccagatcaa ttttttttca ctttgatgcc cagagctgaa gaaatggact actgtataaa 
ttattcattg ccaagagaat aattgcattt taaacccata ttataacaaa gaataatgat 
tatattttgt gatttgtaac aaataccctt tattttccct taactattga attaaatatt 
ttaattattt gtattctctt taactatctt ggtatattaa agtattatct tttatatatt 
tatcaatggt ggacactttt ataggtactc tgtgtcattt ttgatactgt aggtatctta 
tttcatttat ctttattctt aatgtacgaa ttcataatat ttgattcaga acaaatttat 
cactaattaa cagagtgtca attatgctaa catctcattt actgatttta atttaaaaca 720 
gtttttgtta acatgcatgt ttagggttgg cttcttaata atttcttctt cctcttctct 
ctctcctctt cttttggtca gtgttgtgcg ggttaataca acaaactgta acaagtgtac 
ctggtatgga cttgttgtcc gggacgtaca ttttcgcggt cctgctagca tgcgtggtgt 
tccactctgg cgcccaggag aaaaactaca ccatccgaga agaaatgcca gaaaacgtcc 
tgataggcga cttgttgaaa gaccttaact tgtcgctgat tccaaacaag tccttgacaa 
ctgctatgca gttcaagcta gtgtacaaga ccggagatgt gccactgatt cgaattgaag 
aggatactgg tgagatcttc actactggcg ctcgcattga tcgtgagaaa ttatgtgctg 1140 
gtatcccaag ggatgagcat tgcttttatg aagtggaggt tgccattttg ccggatgaaa 1200 
tatttagact ggttaagata cgttttctga tagaagatat aaatgataat gcaccattgt 1260 
tcccagcaac agttatcaac atatcaattc cagagaactc ggctataaac tctaaatata 1320 
ctctcccagc ggctgttgat cctgacgtag gaataaacgg agttcaaaac tacgaactaa 1380 
ttaagagtca aaacattttt ggcctcgatg tcattgaaac accagaagga gacaagatgc 1440 
cacaactgat tgttcaaaag gagttagata gggaagagaa ggatacctac gtgatgaaag 1500 
taaaggttga agatggtggc tttcctcaaa gatccagtac tgctattttg caagtgagtg 1560 
ttactgatac aaatgacaac cacccagtct ttaaggagac agagattgaa gtcagtatac 1620 
cagaaaatgc tcctgtaggc acttcagtga cacagctcca tgccacagat gctgacatag . 1680 
gtgaaaatgc caagatccac ttctctttca gcaatctagt ctccaacatt gccaggagat 1740 
tatttcacct caatgccacc actggactta tcacaatcaa agaaccactg gatagggaag 1800 



180 
240 
300 
360 
420 
480 
540 
600 
660 



780 
840 
900 
960 
1020 
1080 
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aaacaccaaa ccacaagtta ctggttttgg 
caatggtgct ggtaaatgtt acagatgtca 
acatcgtcaa tcctgtcaat gacacagttg 
aaattgctct cataactgtg acggataagg 
tcacagatca tgaaatccct ttcagattaa 
agactgcagc atatcttgac tatgagtcca 
cagatgctgg caaacctcct ttgaatcagt 
aaaatgacaa tgctccagtt ttcacccagt 
actctcctgg catccagttg acgaaagtaa 
ctaagatcaa ttacctgcta ggccctgatg 
caggcatgct gactgtagtg aagaaactag 
caattctggc aaaagataac ggggtaccac 
gcattattga tcagaatgac aatagcccag 
tcccagaaaa ccttccaagg catggtacag 
atggagacaa ttctgcagtt acgctctcca 
attcacaaac tggtgtcatc cgaccaaata 
acactttcta tgtaaaggct gaggatggtg 
taaccataaa tgtggttgat gtcaatgaca 
actgttctta tgaattggtt ctaccgtcca 
ttgctgttga caatgacact ggcatgaatg 
acacaagaga tctgtttgca atcgaccaag 
gtgatgttac agaccttggt ttacacagag 
ctgattctct cttcagtgtt gtaattgtca 
ctacactgat taatgaactg gtgcgcaaaa 
agatagctga tgtatcctca ccaactagtg 
ctggcaccat aactgtcgtt gtagttattt 
caccacacct taaggctgct cagaaaaaca 
cagaaaacag gcagatgata atgatgaaga 
agaacttgct gcttaatttt gtcactattg 
atggaaacag agtcacacta gaccttccta 
acaattgggt aactacacct actactttca 
acaaatctgc ctctccacag cctgccttcc 
agcaccacat catccaagaa ctgcctctcg 
ccaagtgttc ctcaagcagt tcagatccct 
cgaccttcga ggtacctgtg tccgtacaca 
acctgccaga aggctctcag gaaagcagca 
gcagccttac cagcacatct catggcctgc 
atcgtgctac acccagcaat cgcactgaag 
tcatacctgg actaaagaaa gctgcagaaa 
ctgacaactg cactcaagaa tgtctcatct 
catctctgga tcattccagc tcttcgcaag 
cactgtcaca ggcctctact cagcaccaca 
gccacagccc tccagtgaca cagaccatcg 
tgtctgctct ccaccacagt cctcctctag 
catcagcaca ggcctcagcc ctctgctaca 
gccacagctc tcctctgcca caggttattg 
tcagtttgca gcaaggttgg gtgcaaggtg 
tgcaaggtag tgcaacatct cagttttaca 
attcaattaa agtcattcct ttgacaacct 
gaggtgattc ccccattatg gaagaacatc 
tttcagaaaa gatgtatata gtcaaaattt 
tcagatttgt aaataactat gtaaatagaa 
ccttagtcaa tagttaacca aaaaattgca 
agaaaaggaa tttaacaatt tgcatcccct 
actatttctg atgtacagta ttttttgttg 
tgtttccatg ctgattgtgt ggaaccagta 
attttctaag tttaccttta gtttacctaa 
cgtactctag cctttttttg ggctttcttt 
tgttgttgtt agtgagtctc ccttcaaaat 
tgtgtctctc tgctgtcatg ttttctacct 
gtatatacat tttcaataaa gaatatgtat 
ttctctactc tttagtagag ttcgagacac 



caagtgatgg tggattgatg ccagcaagag 1860 

atgataatgt cccatccatt gacataagat 1920 

ttctttcaga aaatattcca ctcaacacca 1980 

atgcggacca taatggcagg gtgacatgct 2040 

ggccagtatt cagtaatcag ttcctcctgg 2100 

caaaagaata tgccattaaa ttactggctg 2160 

cagcaatgct cttcatcaaa gtgaaagatg 2220 

ctttcgtaac tgtttctatt cctgagaata 2280 

gtgcaatgga tgcagacagt gggcctaatg 2340 

ctccacctga attcagcctg gattgtcgta 2400 

atagagaaaa agaggataaa tatttattca 2460 

ccttaaccag caatgtcaca gtctttgtaa 2520 

ttttcactca caatgaatac aacttctatg 2580 

taggactaat cactgtaact gatcctgatt 2640 

ttttagatga gaatgatgac ttcaccattg 2700 

tttcatttga tagagaaaaa caagaatctt 2760 

gtagagtatc acgttcttca agtgccaaag 2820 

acaaaccagt tttcattgtc cctccttcca 2880 

ctaatccagg cacagtggtc tttcaggtaa 2940 

cagaggttcg ttacagcatt gtaggaggaa 3000 

aaacaggcaa cataacattg atggagaaat 3060 

tgttggtcaa agctaatgac ttaggacagc 3120 

atctgttcgt gaatgagtcg gtgaccaatg 3180 

gcactgaagc accagtgacc ccaaatactg 3240 

actatgtcaa gatcctggtt gcagctgttg 3300 

tcatcactgc tgtagtaaga tgtcgccagg 3360 

agcagaattc tgaatgggct accccaaacc 3420 

aaaagaaaaa gaagaagaag cattccccta 3480 

aagaaactaa ggcagatgat gttgacagtg 3540 

ttgatctaga agagcaaaca atgggaaagt 3600 

agcccgacag ccctgatttg gcccgacact 3660 

aaattcagcc tgaaactccc ctgaattcga 3720 

ataacacctt tgtggcctgt gactctatct 3780 

acagcgtttc tgactgtggc tatccagtga 3840 

ccagaccgtc ccagcggcgt gtcacatttc 3900 

gtgatggtgg actgggagac catgatgcag 3960 

cccttggcta tcctcaggag gagtactttg 4020 

gggatggcaa ctccgatcct gaatctactt 4080 

taactgttca accaactgtg gaagaggcct 4140 

atggccattc tgatgcctgc tggatgccgg 4200 

cacaggcctc tgctctatgc cacagcccac 4260 

gcccacgagt gacacagacc attgctctct 4320 

cattgtgcca cagcccacca ccgatacagg 4380 

tgcaggctac tgcacttcac cacagcccac 4440 

gccctccttt agcacaggct gctgcaatca 4500 

ccctccatcg tagtcaggcc caatcatcag 4560 

ctgatgggct atgctctgtt gatcagggag 4620 

ccatgtctga aagacttcat cccagtgatg 4680 

tcactccacg ccaacaggcc agaccgtcca 4740 

ccttgtaaag ctaaaatagt tacttcaaat 4800 

aagatacaat tccaatgagt attctgatta 4860 

acagatacca gaataaatct acagctagac 4 920 

atttgtttaa ttcagaatgt gtatttaaaa 4980 

tgtacagtaa ggcttatcat gacagagcgc 5040 

tttttatcat catgtgcaat attactgatt 5100 

tgtagcaaat ggaaagccta gaaatatctt 5160 

acttttgttc agataacgtt aaaaggtata 5220 

ttgatttttg tttgttgttt tcagtttttt 5280 

acgcagtagg tagtgtaaat actgcttgtt 5340 

tattccaata ctatattgtt gataaaattt 5400 

aaactgtaca gatctagatc tacaacctat 5460 

agaagtgcaa taactgccct aattaagcaa 5520 
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ctatttgtta aaaagggcct ctttttactt taatagttta gtgtaaagta catcagaaat 5580 

aaagctgtat ctgccatttt aagcctgtag tccattatta cttgggtctt tacttctggg 5640 

aatttgtatg taacagccta gaaaattaaa aggaggtgga tgcatccaaa gcacgagtca 5700 

cttaaaatat cgacggtaaa ctactatttt gtagagaaac tcaggaagat ttaaatgttg 5760 

atttgacagc tcaataggct gttaccaaag ggtgttcagt aaaaataaca aatacatgta 5820 

actgtagata aaaccatata ctaaatctat aagactaagg gatttttgtt attctagctc 5880 

aacttactga agaaaaccac taataacaac aagaatatca ggaaggaact tttcaagaaa 5940 

tgtaattata aatctacatc aaacagaatt ttaaggaaaa atgcagaggg agaaataagg 6000 

cacatgactg cttcttgcag tcaacaagaa ataccaataa cacacacaga acaaaaacca 6060 

tcaaaatctc atatatgaaa taaaatatat tcttctaagc aaagaaacag tactattcat 6120 

agaaaacatt agttttcttc tgttgtctgt tatttccttc ttgtatcctc ttaactggcc 6180 

attatcttgt atgtgcacat tttataaatg tacagaaaca tcaccaactt aattttcttc 6240 

catagcaaaa ctgagaaaat accttgtttc agtataacac taaaccaaga gacaattgat 6300 

gtttaatggg ggcggttggg gtgggggggg gagtcaatat ctcctattga ttaacttaga 6360 

catagatttt gtaatgtata acttgatatt taatttatga ttaaactgtg tgtaaatttt 6420 

gtaacataaa ctgtggtaat tgcataattt cattggtgag gatttccact gaatattgag 6480 

aaagtttctt ttcatgtgcc cagcaggtta agtagcgttt tcagaatata cattattccc 6540 

atccattgta aagttcctta agtcatattt gactgggcgt gcagaataac ttcttaactt 6600 

ttaactatca gagtttgatt aataaaatta attaatgttt tttctccttc gtgttgttaa 6660 

tgttccaagg gatttggagc atactggttt tccaggtgca tgtgaatccc gaaggactga 6720 

tgatatttga atgtttatta aattattatc atacaaatgt gttgatattg tggctattgt 6780 

tgatgttgaa aattttaaac ttggggaaga ttaagaaaag aaccaatagt gacaaaaatc 6840 

agtgcttcca gtagatttta gaacattctt tgcctcaaaa aacctgcaaa gatgatgtga 6900 

gattttttct tgtgttttaa ttattttcac attttctctc tgcaaaactt tagttttctg 6960 

atgatctaca cacacacaca cacacacacg tgcacacaca cacacattta aatgatataa 7020 

aaagaagagg ttgaaagatt attaaataac ttatcaggca tctcaatggt tactatctat 7080 

gttagtgaaa atcaaatagg actcaaagtt ggatatttgg gatttttctt ctgacagtat 7140 

aatttattga gttactaggg aggttcttaa atcctcatat ctggaaactt gtgacgtttt 7200 

gacacctttc ctatagatga tataggaatg aaccaatacg cttttattac cctttctaac 7260 

tctgatttta taatcagact tagattgtgt ttagaatatt aaatgactgg gcaccctctt 7320 

cttggttttt accagagagg ctttgaatgg aagcaggctg agagtagcca aagaggcaag 7380 

gggtattagc ccagttattc tcccctatgc cttccttctc tttctaagcg tccactaggt 7440 

ctggccttgg aaacctgtta cttctagggc ttcagatctg atgatatctt tttcatcaca 7500 

ttacaagtta tttctctgac tgaatagaca gtggtatagg ttgacacagc acacaagtgg 7560 

ctattgtgat gtatgatgta tgtagtccta caactgcaaa acgtcttact gaaccaacaa 7620 

tcaaaaaatg gttctgtttt aaaaaggatt ttgtttgatt tgaaattaaa acttcaagct 7680 

gaatgactta tatgagaata atacgttcaa tcaaagtagt tattctattt tgtgtccata 7740 

ttccattaga ttgtgattat taattttcta gctatggtat tactatatca cacttgtgag 7800 

tatgtattca aatactaagt atcttatatg ctacgtgcat acacattctt ttcttaaact 7860 

ttacctgtgt tttaactaat attgtgtcag tgtattaaaa attagctttt acatatgata 7920 

tctacaatgt aataaattta gagagtaatt ttgtgtattc ttatttactt aacattttac 7980 

ttttaattat gtaaatttgg ttagaaaata ataataaatg gttagtgcta ttgtgtaatg 8040 

gtagcagtta caaagagcct ctgccttccc aaactaatat ttatcacaca tggtcattaa 8100 

atgggaaaaa aatagactaa acaaatcaca aattgttcag ttcttaaaat gtaattatgt 8160 

cacacacaca aaaaatcctt ttcaatcctg agaaaattaa aggcgtttta ctcacatggc 8220 

tatttcaaca ttagtttttt ttgtttgttt ctttttcatg gtattactga aggtgtgtat 8280 

actccctaat acacatttat gaaaatctac ttgtttaggc ttttatttat actcttctga 8340 

tttatatttt ttattataat tattatttct tatctttctt cttttatatt ttttggaaac 8400 

caaatttata gttagtttag gtaaactttt tattatgacc attagaaact attttgaatg 8460 

cttccaactg gctcaattgg ccgggaaaac atgggagcaa gagaagctga aatatatttc 8520 

tgcaagaacc tttctatatt atgtgccaat taccacacca gatcaatttt atgcagaggc 8580 

cttaaaatat tctttcacag tagctttctt acactaaccg tcatgtgctt ttagtaaata 8640 

tgatttttaa aagcagttca agttgacaac agcagaaaca gtaacaaaaa aatctgctca 8700 

gaaaaatgta tgtgcacaaa taaaaaaaat taatggcaat tgtttagtga ttgtaagtga 87 60 

tactttttaa agagtaaact gtgtgaaatt tatactatcc ctgcttaaaa tattaagatt 8820 

tttatgaaat atgtatttat gtttgtattg tgggaagatt cctcctctgt gatatcatac 8880 

agcatctgaa agtgaacagt atcccaaagc agttccaacc atgctttgga agtaagaagg 8940 

ttgactattg tatggccaag gatggcagta tgtaatccag aagcaaactt gtattaattg 9000 
ttctatttca ggttctgtat tgcatgtttt cttattaata tatattaata aaagttatga 9060 
gaaat 9065 
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Table Ull(cl). Nucleotide sequence alignment of 109P1D4 v.1 (SEQ ID NO: 256) and 109PiD4 v.5 (SEQ ID NO; 257} 
Score = 7456 bits (3878), Expect = O.OIdentitles = 3878/3878 (100%) Strand = Plus / Plus 

V.l : 1 ctggtggtccagtacctccaaagatatggaatacactcctgaaatatcctgaaaactttt 60 

illlllilllililMliiilillllilltlllliMlllIliilliillllllllllll 
V.5 : 1 ctggtggtccagtacctccaaagatatggaatacactcctgaaatatcctgaaaactttt 60 

V.l : 61 ttttttcagaatcctttaataagcagttatgtcaatctgaaagttgcttacttgtacttt 120 

iliilMllllllMlllltllllMllllillllillllilliillNinilllllli 
V.5 : 61 ttttttcagaatcctttaataagcagttatgtcaatctgaaagttgcttacttgtacttt 120 

V.l : 121 atattaatagctattcttgtttttcttatccaaagaaaaatcctctaatccccttttcac 180 

illilltilllillllllllllilllillllltlllllNllllllllliltllltllt) 
V,5 : 121 atattaatagctattcttgtttttcttatccaaagaaaaatcctctaatccccttttcac 180 

V.l : 181 atgatagttgttaccatgtttaggcattagtcacatcaacccctctcctctcccaaactt 240 

IIIIIIIIIIMIIIIIIMI lllllllllllIMilllllMll 
V.5 : 181 atgatagttgttaccatgtttaggcattagtcacatcaacccctctcctctcccaaactt 240 

V.l : 241 ctcttcttcaaatcaaactttattagtccctcctttataatgattccttgcctcgtttta 300 

lllinilillllllllllllllllllMlllllMIMlllllIlillliliillllll 
V.5 : 241 ctcttcttcaaatcaaactttattagtccctcctttataatgattccttgcctcgtttta 300 

V.l : 301 tccagatcaattttttttcactttgatgcccagagctgaagaaatggactactgtataaa 360 

IIIMniiiiillllillinillllllDlllllllMlllMlllilililllllil 
V.5 : 301 tccagatcaattttttttcactttgatgcccagagctgaagaaatggactactgtataaa 360 

V.l : 361 ttattcattgccaagagaataattgcattttaaacccatattataacaaagaataatgat 420 

llllllllMllliliiitllllMIIIMMIillliMlilillililltllilllll 
V.5 : 361 ttattcattgccaagagaataattgcattttaaacccatattataacaaagaataatgat 420 

V.l : 421 tatattttgtgatttgtaacaaataccctttattttcccttaactattgaattaaatatt 480 

litiiiitiiiitiiiiiiiiitiiiiiiiiiiiiiiiiiiiniMiiiiiiiiiiiii 

v.5 : 421 tatattttgtgatttgtaacaaataccctttattttcccttaactattgaattaaatatt 480 

V.l : 481 ttaattatttgtattctctttaactatcttggtatattaaagtattatcttttatatatt 540 

lllllllllllllllillllllllllilllllllitltilllillMllllllIllliil 
V.5 : 481 ttaattatttgtattctctttaactatcttggtatattaaagtattatcttttatatatt 540 

V.l : 541 tatcaatggtggacacttttataggtactctgtgtcatttttgatactgtaggtatctta 600 

llllilllllilllitllilillllllllllllllllllllllllillllllilllMII 
V.5 : 541 tatcaatggtggacacttttataggtactctgtgtcatttttgatactgtaggtatctta 600 

V.l : 601 tttcatttatctttattcttaatgtacgaattcataatatttgattcagaacaaatttat 660 

lilllillilMiMllllliilllllllllllMllllllllltllllinilllllll 
V.5 : 601 tttcatttatctttattcttaatgtacgaattcataatatttgattcagaacaaatttat 660 

V.l : 661 cactaattaacagagtgtcaattatgctaacatctcatttactgattttaatttaaaaca 720 

illllllllMllllllIlllillMllllMillliltltlilllllMllllillll) 
v.5 : 661 cactaattaacagagtgtcaattatgctaacatctcatttactgattttaatttaaaaca 720 

V.l : 721 gtttttgttaacatgcatgtttagggttggcttcttaataatttcttcttcctcttctct 780 

llllillHlllilllililllllililililitllilllliMlllllllltlllllll 
V.5 : 721 gtttttgttaacatgcatgtttagggttggcttcttaataatttcttcttcctcttctct 780 



V.l : 781 



ctctcctcttc ttttggtcagtgttgtgcgggttaatacaacaaactgtaacaagtgtac 840 



wo 2004/098515 



269 



PCT/US2004/013568 



iiiiiiiiiiniiiiiiiiiiiiiiniitiiiiiiiiiiiiiMiiiNiiiiiiiii 

781 ctctcctcttcttttggtcagtgttgtgcgggttaatacaacaaactgtaacaagtgtac 840 



1 : 841 ctggtatggacttgttgtccgggacgtacattttcgcggtcctgctagcatgcgtggtgt 900 

iiiM liiiiiiiitiiiiiiMiili iiniiiiniHiMiiiiiiiiiii niiit 

5 : 841 ctggtatggacttgttgtccgggacgtacattttcgcggtcctgctagcatgcgtggtgt 



900 



1 - 901 tccactctggcgcccaggagaaaaactacaccatccgagaagaaatgccagaaaacgtcc 960 

liiiiiiiMiiiniiiiiiiiiiniiiDiMiiiiiiintiMiiiiiiHiiii 

5 : 901 tccactctggcgcccaggagaaaaactacaccatccgagaagaaatgccagaaaacgtcc 960 

1 • 961 tgataggcgacttgttgaaagaccttaacttgtcgctgattccaaacaagtccttgacaa 1020 

)||lliilllllllililll!llillillll)liilll))illlllMilillliliill 
5 : 961 tgataggcgacttgttgaaagaccttaacttgtcgctgattccaaacaagtccttgacaa 1020 

1 : 1021 ctgctatgcagttcaagctagtgtacaagaccggagatgtgccactgattcgaattgaag 1080 

iiniuitiiiiiitiiiMiiiiiiiiiiiiiiiiMiiHiii>)}Hiiii)iiii 

5 : 1021 ctgctatgcagttcaagctagtgtacaagaccggagatgtgccactgattcgaattgaag 1080 

1 • 1081 aggatactggtgagatcttcactactggcgctcgcattgatcgtgagaaattatgtgctg 1140 

liniillltllllillllllllillllllililliniDliiHIlllllllllllM 
.5 : 1081 aggatactggtgagatcttcactactggcgctcgcattgatcgtgagaaattatgtgctg 1140 

1 • 1141 gtatcccaagggatgagcattgcttttatgaagtggaggttgccattttgccggatgaaa 1200 

liiiiiiiiiiiiiiiniDiniiiiiiniiitiiiiMiMiiiii titiMiiii 

.5 : 1141 gtatcccaagggatgagcattgcttttatgaagtggaggttgccattttgccggatgaaa 1200 
1 • 1201 tatttagactggttaagatacgttttctgatagaagatataaatgataatgcaccattgt 1260 

iiiiMMiiiijiiiiimiiiniiiiiiimiiiiiimmiiiiiNMMi 

.5 : 1201 tatttagactggttaagatacgttttctgatagaagatataaatgataatgcaccattgt 1260 

1 • 1261 tcccagcaacagttatcaacatatcaattccagagaactcggctataaactctaaatata 1320 

1 1 1 I I I M 1 M I 1 1 ! M 1 M Ml 1 1 1 1 m I M 1 1 M 1 I 1 H N 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
.5 : 1261 tcccagcaacagttatcaacatatcaattccagagaactcggctataaactctaaatata 1320 

1 : 1321 ctctcccagcggctgttgatcctgacgtaggaat^aacggagttcaaaactacgaactaa 1380 

iiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiMmimnHiiiiiiMi 

.5 : 1321 ctctcccagcggctgttgatcctgacgtaggaataaacggagttcaaaactacgaactaa 1380 

1 • 1381 ttaagagtcaaaacatttttggcctcgatgtcattgaaacaccagaaggagacaagatgc 1440 

iiiiiiiiimimiiitiiiiiiiiiiiiiiiniiiiMiiiiniimiirm 

,5 : 1381 ttaagagtcaaaacatttttggcctcgatgtcattgaaacaccagaaggagacaagatgc 1440 
1 - 1441 cacaactgattgttcaaaaggagttagatagggaagagaaggatacctacgtgatgaaag 1500 

II 111 11 II 111 11 II mil nil! I M imn I nil! iiiiH Mil II mil II 

,5 : 1441 cacaactgattgttcaaaaggagttagatagggaagagaaggatacctacgtgatgaaag 1500 

' 1 • 1501 taaaagttgaagatggtggctttcctcaaagatccagtactgctattttgcaagtgagtg 1560 

' lillllllillllllllllllllllllillllllllllllllllllllllllllllllM 
^5 : 1501 taaaggttgaagatggtggctttcctcaaagatccagtactgctattttgcaagtgagtg 1560 

r 1 • 1561 ttactgatacaaatgacaaccacccagtctttaaggagacagagattgaagtcagtatac 1620 

iiiiiiiiiiiiiiiiimiiiiiniiimmmiiiniimiiimimi 

f.S : 1561 ttactgatacaaatgacaaccacccagtctttaaggagacagagattgaagtcagtatac 1620 



wo 2004/098515 



270 



PCT/US2004/013568 



1 : 1621 cagaaaatgctcctgtaggcacttcagtgacacagctccatgccacagatgctgacatag 1680 

lllillllllllMilllllllllillllllinilllllllllltllllilllllllll 
5 : 1621 cagaaaatgctcctgtaggcacttcagtgacacagctccatgccacagatgctgacatag 1680 



1 : 1681 gtgaaaatgccaagatccacttctctttcagcaatctagtctccaacattgccaggagat 1740 

nilliillliiilMllllllllMiMllllilillllNllillllliliitlllll 
5 : 1681 gtgaaaatgccaagatccacttctctttcagcaatctagtctccaacattgccaggagat 1740 



1 : 1741 tatttcacctcaatgccaccactggacttatcacaatcaaagaaccactggatagggaag 1800 

I 1 I t I I I I I I i I I I I i i I 1 I I I I i I ) I i I i i I i i I i I I M I t I I ) 1 I i I 1.1 I I I i I I I 1 1 
5 : 1741 tatttcacctcaatgccaccactggacttatcacaatcaaagaaccactggatagggaag 1800 



1 : 1801 aaacaccaaaccacaagttactggttttggcaagtgatggtggattgatgccagcaagag 1860 

1 1 I II 1 1 li II 1 ) I 11 II II 1 1 1 I I I M II M II II 1 II II I t II II II ) 1! 1 li i i I 11 
5 : 1801 aaacaccaaaccacaagttactggttttggcaagtgatggtggattgatgccagcaagag 1860 



1 : 1861 caatggtgctggtaaatgttacagatgtcaatgataatgtcccatccattgacataagat 1920 

I 1) I 1 i i 1 I I I 1 I i ( I I i II I I 1 II I I I 1 I } li n 1 I M II II I I 1 II II II 1 1 1 1 1 I I 1 
5 : 1861 caatggtgctggtaaatgttacagatgtcaatgataatgtcccatccattgacataagat 1920 



1 : 1921 acatcgtcaatcctgtcaatgacacagttgttctttcagaaaatattccactcaacacca 1980 

I I I I I t II I 1 I 1 I I I I I I I t 1 I i I ) 1 I 1 I li i 11 II i I I I i I I II I I II I I I I I 1 I 1 1 I i 
5 : 1921 acatcgtcaatcctgtcaatgacacagttgttctttcagaaaatattccactcaacacca 1980 



1 : 1981 aaattgctctcataactgtgacggataaggatgcggaccataatggcagggtgacatgct 2040 

illlllilillllllllllllllllllllllllllilMllllllilllllllilMIII 
5 : 1981 aaattgctctcataactgtgacggataaggatgcggaccataatggcagggtgacatgct 2040 



1 : 2041 tcacagatcatgaaatccctttcagattaaggccagtattcagtaatcagttcctcctgg 2100 

IMIIIIIIIIItllllllllllllltlllll ItlllllllllllllillMllllilll 
5 : 2041 tcacagatcatgaaatccctttcagattaaggccagtattcagtaatcagttcctcctgg 2100 



1 : 2101 agactgcagcatatcttgactatgagtccacaaaagaatatgccattaaattactggctg 2160 

I I 1 I It I I 1 II I I I 1 li I II I li I nil I I I II I I I I I 1 I I I I I 1 I I I 1 I II t I i i t I I 1 
5 : 2101 agactgcagcatatcttgactatgagtccacaaaagaatatgccattaaattactggctg 2160 



1 : 2161 cagatgctggcaaacctcctttgaatcagtcagcaatgctcttcatcaaagtgaaagatg 2220 

I 1 II I i II II II i I I I 1 I I II I I II i I I I 1 I I I II II I I I I I I I 1 II II M Mi II i li I 
5 : 2161 cagatgctggcaaacctcctttgaatcagtcagcaatgctcttcatcaaagtgaaagatg 2220 



1 : 2221 aaaatgacaatgctccagttttcacccagtctttcgtaactgtttctattcctgagaata 2280 

lllllillllilltillliillllllillllltlllllllillllllllllillliltll 
5 : 2221 aaaatgacaatgctccagttttcacccagtctttcgtaactgtttctattcctgagaata 2280 



1 : 2281 actctcctggcatccagttgacgaaagtaagtgcaatggatgcagacagtgggcctaatg 2340 

llllllillltlllllillllllilllllllllllllllliilllllllliMtllMM 
5 : 2281 actctcctggcatccagttgacgaaagtaagtgcaatggatgcagacagtgggcctaatg 2340 



1 : 2341 ctaagatcaattacctgctaggccctgatgctccacctgaattcagcctggattgtcgta 2400 

llllillllllllllillllltllllllllllllllMIIIIMIIIilllMlllllli 
5 : 2341 ctaagatcaattacctgctaggccctgatgctccacctgaattcagcctggattgtcgta 2400 



1 : 2401 caggcatgctgactgtagtgaagaaactagatagagaaaaagaggataaatatttattca 2460 

III lllltllilllllllillHlllliniililliilllltlltlllltllllltlll 
5 : 2401 caggcatgctgactgtagtgaagaaactagatagagaaaaagaggataaatatttattca 2460 
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1 : 2461 caattctggcaaaagataacggggtaccacccttaaccagcaatgtcacagtctttgtaa 2520 

IIl)ltllllllIlllltll)M)l)]llllllllllit)llllltllllilllllIIII 
5 : 2461 caattctggcaaaagataacggggtaccacccttaaccagcaatgtcacagtctttgtaa 2520 



1 : 2521 gcattattgatcagaatgacaatagcccagttttcactcacaatgaatacaacttctatg 2580 

IIMMIIIIMIIilllllllllllilliltilttiillDllllillliMllillll 
5 : 2521 gcattattgatcagaatgacaatagcccagttttcactcacaatgaatacaacttctatg 2580 



1 : 2581 tcccagaaaaccttccaaggcatggtacagtaggactaatcactgtaactgatcctgatt 2640 

NlilllMlllllillllitlllllMllltlMlitllMMIIiillitllllllll 
5 : 2581 tcccagaaaaccttccaaggcatggtacagtaggactaatcactgtaactgatcctgatt 2640 



1 : 2641 atggagacaattctgcagttacgctctccattttagatgagaatgatgacttcaccattg 2700 

liiil)illllllll!llliil]illllillllllli!llll)l)liii))Mllllill 
5 : 2641 atggagacaattctgcagttacgctctccattttagatgagaatgatgacttcaccattg 2700 



1 : 2701 attcacaaactggtgtcatccgaccaaatatttcatttgatagagaaaaacaagaatctt 2760 

ilMlllilillllli}!l])lilillilillllllllltillllll!linililili) 
5 : 2701 attcacaaactggtgtcatccgaccaaatatttcatttgatagagaaaaacaagaatctt 2760 



1 : 2761 acactttctatgtaaaggctgaggatggtggtagagtatcacgttcttcaagtgccaaag 2820 

llillllllllllllillliiMllillilllllllMlllllHlllililiiliiill 
5 : 2761 acactttctatgtaaaggctgaggatggtggtagagtatcacgttcttcaagtgccaaag 2820 



1 : 2821 taaccataaatgtggttgatgtcaatgacaacaaaccagttttcattgtccctccttcca 2880 

llllllMlllllMlllliliiliniillilillillltlillllltllliilillll 
5 : 2821 taaccataaatgtggttgatgtcaatgacaacaaaccagttttcattgtccctccttcca 2880 



1 : 2881 actgttcttatgaattggttctaccgtccactaatccaggcacagtggtctttcaggtaa 2940 

llillll))lllilllllllll|]llllllltMI)]IIlilllllll)tlllM)llll 
5 : 2881 actgttcttatgaattggttctaccgtccactaatccaggcacagtggtctttcaggtaa 2940 



1 : 2941 ttgctgttgacaatgacactggcatgaatgcagaggttcgttacagcattgtaggaggaa 3000 

MlllllilllllillilllllllllllllllllilltllllllMilllllMilllll 
5 : 2941 ttgctgttgacaatgacactggcatgaatgcagaggttcgttacagcattgtaggaggaa 3000 



1 : 3001 acacaagagatctgtttgcaatcgaccaagaaacaggcaacataacattgatggagaaat 3060 

lllllttlilliiiliiiiiniDliiliiilllllllllllillllMllllllllll 
5 : 3001 acacaagagatctgtttgcaatcgaccaagaaacaggcaacataacattgatggagaaat 3060 



1 : 3061 gtgatgttacagaccttggtttacacagagtgttggtcaaagctaatgacttaggacagc 3120 

lllliiillMlllIiillllliliilllillliillDIIIMillDilllilllMl 
5 : 3061 gtgatgttacagaccttggtttacacagagtgttggtcaaagctaatgacttaggacagc 3120 



1 : 3121 ctgattctctcttcagtgttgtaattgtcaatctgttcgtgaatgagtcggtgaccaatg 3180 

IllMtillMllliiMlilllllMDllllUilMliiliiilllinilillitl 
5 : 3121 ctgattctctcttcagtgttgtaattgtcaatctgttcgtgaatgagtcggtgaccaatg 3180 



.1 : 3181 ctacactgattaatgaactggtgcgcaaaagcactgaagcaccagtgaccccaaatactg 3240 

llllllllllilllltllllilillMiliilllllllilDlinilllMlllllili 
.5 : 3181 ctacactgattaatgaactggtgcgcaaaagcactgaagcaccagtgaccccaaatactg 3240 



.1 



.5 



3241 agatagctgat gtatcctcaccaactagtgactatgtcaagatcctggttgcagct gttg 3300 

iliilllllllilillllllilDlltilltlMiilllllltllltllllllllMIII 
3241 agatagctgatgtatcctcaccaactagtgactatgtcaagatcctggttgcagctgttg 3300 
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V.l : 3301 ctggcaccataactgtcgttgtagttattttcatcactgctgtagtaagatgtcgccagg 3360 

lilllltlllllHMIIIililllltlintltiltlllllllllllilllllliill) 
V,5 : 3301 ctggcaccataactgtcgttgtagttattttcatcactgctgtagtaagatgtcgccagg 3360 

V.l : 3361 caccacaccttaaggctgctcagaaaaacaagcagaattctgaatgggctaccccaaacc 3420 

IMMIlllNIMIIIlllllllMilillDiiliMllllliliilliiiiiiiKi 
V.5 : 3361 caccacaccttaaggctgctcagaaaaacaagcagaattctgaatgggctaccccaaacc 3420 

V.l : 3421 cagaaaacaggcagatgataatgatgaagaaaaagaaaaagaagaagaagcattccccta 3480 

MlillinillllllllMlililMlilllliliillllilllllllllitliillll 
V.5 : 3421 cagaaaacaggcagatgataatgatgaagaaaaagaaaaagaagaagaagcattccccta 3480 

V.l : 3481 agaacttgctgcttaattttgtcactattgaagaaactaaggcagatgatgttgacagtg 3540 

liiHIItllMllllllilllinilllinillllllMKilllMllliillllll 
V.5 : 3481 agaacttgctgcttaattttgtcactattgaagaaactaaggcagatgatgttgacagtg 3540 

V.l : 3541 atggaaacagagtcacactagaccttcctattgatctagaagagcaaacaatgggaaagt 3600 

lIlitlllMlillllltiilllllitlilllltllllllllllllltlinilllllll 
V.5 : 3541 atggaaacagagtcacactagaccttcctattgatctagaagagcaaacaatgggaaagt 3600 

V.l : 3601 acaattgggtaactacacctactactttcaagcccgacagccctgatttggcccgacact 3660 

lIllillllinilllNlllllllMilillllllllililillillllllllllilll 
V.5 : 3601 acaattgggtaactacacctactactttcaagcccgacagccctgatttggcccgacact 3660 

V.l : 3661 acaaatctgcctctccacagcctgccttccaaattcagcctgaaactcccctgaattcga 3720 

nililllllMMlllllllllIlinililDllilliillllllllllllillllli 
V.5 : 3661 acaaatctgcctctccacagcctgccttccaaattcagcctgaaactcccctgaattcga 3720 

V.l : 3721 agcaccacatcatccaagaactgcctctcgataacacctttgtggcctgtgactctatct 3780 

iniillMlillllliillllllllitllMIMllliilillllllllDlltliill 
V.5 : 3721 agcaccacatcatccaagaactgcctctcgataacacctttgtggcctgtgactctatct 3780 

V.l : 3781 ccaagtgttcctcaagcagttcagatccctacagcgtttctgactgtggctatccagtga 3840 

MlinillMlllllilllilllHiltiilillllllillDllitlllliilitlll 
V.5 : 3781 ccaagtgttcctcaagcagttcagatccctacagcgtttctgactgtggctatccagtga 3840 

V.l : 3841 cgaccttcgaggtacctgtgtccgtacacaccagaccg 3878 

IMIIlllliMillMllidlllllillllllliM 
V.5 : 3841 cgaccttcgaggtacctgtgtccgtacacaccagaccg 3878 

Table UV(d). Peptide sequences of protein coded by 109P1D4 v.5 (SEQ ID NO: 258) 

MDLLSGTYIF AVLLACWFH SGAQEKNYTI REEMPENVLI GDLLKDLNLS LIPNKSLTTA 60 

MQFKLVYKTG DVPLIRIEED TGEIFTTGAR IDREKLCAGI PRDEHCFYEV EVAILPDEIF 120 

RLVKIRFLIE DINDNAPLFP ATVINISIPE NSAINSKYTL PAAVDPDVGI NGVQNYELIK 180 

SQNIFGLDVI ETPEGDKMPQ LIVQKELDRE EKDTYVMKVK VEDGGFPQRS STAILQVSVT 240 

DTNDNHPVFK ETEIEVSIPE NAPVGTSVTQ LHATDADIGE NAKIHFSFSN LVSNIARRLF 300 

HLNATTGLIT IKEPLDREET PNHKLLVLAS DGGLMPARAM VLVNVTDVND NVPSIDIRYI 360 

VNPVNDTWL SENIPLNTKI ALITVTDKDA DHNGRVTCFT DHEIPFRLRP VFSNQFLLET 420 

AAYLDYESTK EYAIKLLAAD AGKPPLNQSA MLFIKVKDEN DNAPVFTQSF VTVSIPENNS 480 

PGIQLTKVSA MDADSGPNAK INYLLGPDAP PEFSLDCRTG MLTWKKLDR EKEDKYLFTI 540 

LAKDNGVPPL TSNVTVFVSI IDQNDNSPVF THNEYNFYVP ENLPRHGTVG LITVTDPDYG 600 

DNSAVTLSIL DENDDFTIDS QTGVIRPNIS FDREKQESYT FYVKAEDGGR VSRSSSAKVT 660 

INWDVNDNK PVFIVPPSNC SYELVLPSTN PGTWFQVIA VDNDTGMNAE VRYSIVGGNT 720 

RDLFAIDQET GNITLMEKCD VTDLGLHRVL VKANDLGQPD SLFSWIVNL FVNESVTNAT 780 

LINELVRKST EAPVTPNTEI ADVSSPTSDY VKILVAAVAG TITWWIFI TAWRCRQAP 840 
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HLKAAQKNKQ NSEWATPNPE NRQMIMMJCKK KKKKKHSPKN LLLNFVTIEE TKADDVDSDG 900 

NRVTLDLPID LEEQTMGKYN WVTTPTTFKP DSPDLARHYK SASPQPAFQI QPETPLNSKH 960 

HIIQELPLDN TFVACDSISK CSSSSSDPYS VSDCGYPVTT FEVPVSVHTR PSQRRVTFHL 1020 

PEGSQESSSD GGLGDHDAGS LTSTSHGLPL GYPQEEYFDR ATPSNRTEGD GNSDPESTFI 1080 

PGLKKAAEIT VQPTVEEASD NCTQECLIYG HSDACWMPAS LDHSSSSQAQ ASALCHSPPL 1140 

SQASTQHHSP RVTQTIALCH SPPVTQTIAL CHSPPPIQVS ALHHSPPLVQ ATALHHSPPS 1200 

AQASALCYSP PLAQAAAISH SSPLPQVIAL HRSQAQSSVS LQQGWVQGAD GLCSVDQGVQ 1260 

GSATSQFYTM SERLHPSDDS IKVIPLTTFT PRQQARPSRG DSPIMEEHPL 1310 

TableLV(d). Amino acid sequence anonmentof109P1D4v.1 (SEQIDNO: 259)and109F>1D4v.5(SEQIDNO: 260) 
Score = 2005 bits (5195), Expect = O.OIdentities = 1011/1011 (100%), Positives = 1011/1011 (100%) 

VI : 1 MDLLSGTYIFAVLLACWFHSGAQEKNYTIREEMPENVLIGDLLKDLNLSLIPNKSLTTA 60 

MDLLSGTYIFAVLLACWFHSGAQEKNYTIREEMPENVLIGDLLKDLNLSLIPNKSLTTA 
V,5 : 1 MDLLSGTYIFAVLLACWFHSGAQEKNYTIREEMPENVLIGDLLKDLNLSLIPNKSLTTA 60 

VI : 61 MQFKLVYKTGDVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIF 120 

MQFKLVYKTGDVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIF 
V.5 : 61 MQFKLVYKrGDVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIF 120 

VI -121 RLVKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIK 180 

RLVKIRFLIEDINDNAPLFPATVINISIPENSAINSECYTLPAAVDPDVGINGVQNYELIK 
V.5 : 121 RLVKIRFLXEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIK 180 

VI -181 SQNIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVT 240 

SQNIFGLDVIETPEGDKMPQLIVQBCELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVT 
V,5 : 181 SQNIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVT 240 

VI -241 DTNDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLF 300 

DTNDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLF 
V.5 : 241 DTNDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENiUCIHFSFSNLVSNIARRLF 300 

VI -301 HLNATTGLITIKEPLDREETPNHKLLVLASDGGLMPARlUyiVL 360 

HLNATTGLITIKEPLDREETPNHKLLVIASDGGLMPARMVLVNVTDVNDOT 
V.5 : 301 HLNATTGLITIKEPLDREETPNHKLLVLASDGGU4PARAMVLVNVTDVNDNVPSIDIRYI 360 

VI : 361 VNPVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLET 420 

VNPVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLET 
V.5 : 361 VNPVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPEllLRPVFSNQFLLET 420 

VI -421 AAYLDYESTKEYAIKLLAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNS 480 

AAYLDYESTKEYAIKLLAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNS 
V.5 : 421 AAYLDYESTKEYAIKLIAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNS 480 

VI -481 PGIQLTKVSAMDADSGPNAKINYLLGPDAPPEFSLDCRTGMLTWKKLDREKEDKYLFTI 540 

PGIQLTKVSAMDADSGPNAKINYLLGPDAPPEFSLDCRTGMLTWKKLDREBCEDKYLFTI 
V.5 : 481 PGIQLTKVSAMDADSGPNAKINYLLGPDAPPEFSLDCRTGMLTVVKKLDREKEDKYLFTI 540 

VI : 541 LAKDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRHGTVGLITVTDPDYG 600 

LAKDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRHGTVGLITVTDPDYG 
V.5 : 541 LAKDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRHGTVGLITVTDPDYG 600 

VI -601 DNSAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVT 660 

DNSAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVT 
V.5 : 601 DNSAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVT 660 

VI -661 INWDVNDNKPVFIVPPSNCSYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNT 720 

INWDVNDNKPVFIVPPSNCSYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNT 
V.5 : 661 INWDVNDNKPVFIVPPSNCSYELVLPSTNPGTWFQVIAVDmWXaaNAEVRYSIVGGNT 720 

VI -721 RDLFAIDQETGNITLMEKCDVTDLGLHRVLVKANDLGQPDSLFSWIVNLFVNESVTNAT 780 

RDLFAIDQETGNITI^KCDVTDLGLHRVLVKANDLGQPDSLFSVVIVNLFVNESVTNAT 
V.5 : 721 RDLFAIDQETGNITLMEKCDVTDIXSUiRVLVKANDLGQPDSLFSVVIVNLFVNESVTO 780 

VI : 781 LINELVRKSTEAPVTPNTEIADVSSPTSDYVKILVAAVAGTITWWIFITAWRCRQAP 840 

LINELVRKSTEAPVTPMTEIADVSSPTSDYVKILVAAVAGTITWWIFITAWRCRQAP 
V 5 : 781 LINELVRKSTEAPVTPNTEIADVSSPTSDYVKILVAAVAGTITVVVVIFITAVVRCRQAP 840 
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\T 1 

V.J. 
















V.5 


: 841 


HLKAAQKNKQNSEWATPNPENRQMIMMKKKKKKKKHSPKNLLLNFVTIEETKADDVDSTC 


900 


V.l 


: 901 


NRVTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDLARHyKSASPQPAFQIQPETPLNSKH 


960 






NRVTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLNSKH 




V.5 


: 901 


NRVTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDIiARHYKSASPQPAFQIQPETPLNSKH 


960 


V.l 


: 961 


HIIQELPLDNTFVACDSISKCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRP 1011 








HIIQELPLDNTFVACDSISKCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRP 




V.5 


: 961 


HIIQELPLDNTFVACDSISKCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRP 1011 





Table Lli(e). Nudeotide sequence of transcript variant 109P1D4 v.6 (SEQ 10 NO: 261) 

ggcagtcggc gaactgtctg ggcgggagga gccgtgagca gtagctgcac tcagctgccc 60 

gcgcggcaaa gaggaaggca agccaaacag agtgcgcaga gtggcagtgc cagcggcgac 120 

acaggcagca caggcagccc gggctgcctg aatagcctca gaaacaacct cagcgactcc 180 

ggctgctctg cggactgcga gctgtggcgg tagagcccgc tacagcagtc gcagtctccg 240 

tggagcgggc ggaagccttt tttctccctt tcgtttacct cttcattcta ctctaaaggc 300 

atcgttatta gagggtgctt aaaaagtaca gatcaactgg atggatgaat ggatggaaga 360 

ggatggaata tcttaacaaa acacattttc cttaagtaaa ttcatgcata ctccaaataa 420 

aatacagaat gtgaagtatc tctgaactgt gctgttgaat atggtagcta ctagctacat 480 

gaaaatcctg ttgtgaataa gaaggattcc acagatcaca taccagagcg gttttgcctc 540 

agctgctctc aactttgtaa tcttgtgaag aagctgacaa gcttggctga ttgcagtgca 600 

ctatgaggac tgaatgacag tgggttttaa ttcagatatt tcaagtgttg tgcgggttaa 660 

tacaacaaac tgtcacaagt gtttgttgtc cgggacgtac attttcgcgg tcctgctagt 720 

atgcgtggtg ttccactctg gcgcccagga gaaaaactac accatccgag aagaaattcc 780 

agaaaacgtc ctgataggca acttgttgaa agaccttaac ttgtcgctga ttccaaacaa 840 

gtccttgaca actactatgc agttcaagct agtgtacaag accggagatg tgccactgat 900 

tcgaattgaa gaggatactg gtgagatctt cactaccggc gctcgcattg atcgtgagaa 960 

attatgtgct ggtatcccaa gggatgagca ttgcttttat gaagtggagg ttgccatttt 1020 

gccggatgaa atatttagac tggttaagat acgttttctg atagaagata taaatgataa 1080 

tgcaccattg ttcccagcaa cagttatcaa catatcaatt ccagagaact cggctataaa 1140 

ctctaaatat actctcccag cggctgttga tcctgacgta ggcataaacg gagttcaaaa 1200 

ctacgaacta attaagagtc aaaacatttt tggcctcgat gtcattgaaa caccagaagg 1260 

agacaagatg ccacaactga ttgttcaaaa ggagttagat agggaagaga aggataccta 1320 

tgtgatgaaa gtaaaggttg aagatggtgg ctttcctcaa agatccagta ctgctatttt 1380 

gcaagtaagt gttactgata caaatgacaa ccacccagtc tttaaggaga cagagattga 1440 

agtcagtata ccagaaaatg ctcctgtagg cacttcagtg acacagctcc atgccacaga 1500 

tgctgacata ggtgaaaatg ccaagatcca cttctctttc agcaatctag tctccaacat 1560 

tgccaggaga ttatttcacc tcaatgccac cactggactt atcacaatca aagaaccact 1620 

ggatagggaa gaaacaccaa accacaagtt actggttttg gcaagtgatg gtggattgat 1680 

gccagcaaga gcaatggtgc tggtaaatgt tacagatgtc aatgataatg tcccatccat 1740 

tgacataaga tacatcgtca atcctgtcaa tgacacagtt gttctttcag aaaatattcc 1800 

actcaacacc aaaattgctc tcataactgt gacggataag gatgcggacc ataatggcag 1860 

ggtgacatgc ttcacagatc atgaaattcc tttcagatta aggccagtat tcagtaatca 1920 

gttcctcctg gagaatgcag catatcttga ctatgagtcc acaaaagaat atgccattaa 1980 

attactggct gcagatgctg gcaaacctcc tttgaatcag tcagcaatgc tcttcatcaa 2040 

agtgaaagat gaaaatgaca atgctccagt tttcacccag tctttcgtaa ctgtttctat 2100 

tcctgagaat aactctcctg gcatccagtt gatgaaagta agtgcaacgg atgcagacag 2160 

tgggcctaat gctgagatca attacctgct aggccctgat gctccacctg aattcagcct 2220 

ggatcgtcgt acaggcatgc tgactgtagt gaagaaacta gatagagaaa aagaggataa 2280 

atatttattc acaattctgg caaaagataa tggggtacca cccttaacca gcaatgtcac 2340 

agtctttgta agcattattg atcagaatga caatagccca gttttcactc acaatgaata 2400 

caaattctat gtcccagaaa accttccaag gcatggtaca gtaggactaa tcactgtaac 2460 

tgatcctgat tatggagaca attctgcagt tacgctctcc attttagatg agaatgatga 2520 

cttcaccatt gattcacaaa ctggtgtcat ccgaccaaat atttcatttg atagagaaaa 2580 

acaagaatct tacactttct atgtaaaggc tgaggatggt ggtagagtat cacgttcttc 2640 

aagtgccaaa gtaaccataa atgtggttga tgtcaatgac aacaaaccag ttttcattgt 2700 

ccctccttac aactattctt atgaattggt tctaccgtcc actaatccag gcacagtggt 2760 

ctttcaggta attgctgttg acaatgacac tggcatgaat gcagaggttc gttacagcat 2820 

tgtaggagga aacacaagag atctgtttgc aatcgaccaa gaaacaggca acataacatt 2880 

gatggagaaa tgtgatgtta cagaccttgg tttacacaga gtgttggtca aagctaatga 2940 
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cttaggacag cctgattctc tcttcagtgt tgtaattgtc aatctgttcg tgaatgagtc 3000 

agtgaccaat gctacactga ttaatgaact ggtgcgcaaa agcattgaag caccagtgac 3060 

cccaaatact gagatagctg atgtatcctc accaactagt gactatgtca agatcctggt 3120 

tgcagctgtt gctggcacca taactgtcgt tgtagttatt ttcatcactg ctgtagtaag 3180 

atgtcgccag gcaccacacc ttaaggctgc tcagaaaaac atgcagaatt ctgaatgggc 3240 

taccccaaac ccagaaaaca ggcagatgat aatgatgaag aaaaagaaaa agaagaagaa 3300 

gcattcccct aagaacctgc tgcttaattt tgtcactatt gaagaaacta aggcagatga 3360 

tgttgacagt gatggaaaca gagtcacact agaccttcct attgatctag aagagcaaac 3420 

aatgggaaag tacaattggg taactacacc tactactttc aagcctgaca gccctgattt 3480 

ggcccgacac tacaaatctg cctctccaca gcctgccttc caaattcagc ctgaaactcc 3540 

cctgaatttg aagcaccaca tcatccaaga actgcctctc gataacacct ttgtggcctg 3600 

tgactctatc tccaagtgtt cctcaagcag ttcagatccc tacagcgttt ctgactgtgg 3660 

ctatccagtg acaaccttcg aggtacctgt gtccgtacac accagaccga ctgattccag 3720 

gacatgaact attgaaatct gcagtgagat gtaactttct aggaacaaca aaattccatt 3780 

ccccttccaa aaaatttcaa tggattgtga tttcaaaatt aggctaagat cattaatttt 3840 

gtaatctaga tttcccatta taaaagcaag caaaaatcat cttaaaaatg atgtcctagt 3900 

gaaccttgtg ctttctttag ctgtaatctg gcaatggaaa tttaaaattt atggaagaga 3960 

cagtgcagca caataacaga gtactctcat gctgtttctc tgtttgctct gaatcaacag 4020 

ccatgatgta atataaggct gtcttggtgt atacacttat ggttaatata tcagtcatga 4080 

aacatgcaat tacttgccct gtctgattgt tgaataatta aaacattatc ttccaggagt 4140 

ttggaagtga gctgaactag ccaaactact ctctgaaagg tatccagggc aagagacatt 4200 

tttaagaccc caaacaaaca aaaaacaaaa ccaaaacact ctggttcagt gttttgaaaa 4260 

tattcactaa cataatattg ctgagaaaat catttttatt acccaccact ctgcttaaaa 4320 

gttgagtggg ccgggcgcgg tggctcacgc ctgtaatccc agcactttgg gaggccgagg 4380 

cgggtggatc acgaggtcag gagattgaga ccatcctggc taacacggtg aaaccccatc 4 440 

tccactaaaa atacaaaaaa ttagcctggc gtggtggcgg gcgcctgtag tcccagctac 4500 

tcgggaggct gaggcaggag aatagcgtga acccgggagg cggagcttgc agtgagccga 4560 

gatggcgcca ctctgcactc cagcctgggt gacagagcaa gactctgtct caaaaagaaa 4620 

aaaatgttca atgatagaaa ataattttac taggttttta tgttgattgt actcatggtg 4680 

ttccactcct tttaattatt aaaaagttat ttttggggtg ggtgtggtgg ctcacaccgt 4740 

aatcccagca ctttgggagg ccgaggtggg tggatcacct gaggtcagga gttcaagacc 4800 

agtntggcca acatggcgaa accccgtttt 4830 



Table L!ll{e). Nucleotide sequence alignment of 109P1D4 v,1 (SEQ ID NO: 262) and 109P1D4 v.6 (SEQ ID NO: 263) 

Score = 5676 bits (2952), Expect = O.Oidentities = 3002/3027 (99%) Strand = Plus / Plus 

v.l : 852 ttgttgtccgggacgtacattttcgcggtcctgctagcatgcgtggtgttccactctggc 911 

IlilllilliilMllilliillllllllilinil! llilllllitllllllllllll 
V.6 : 683 ttgttgtccgggacgtacattttcgcggtcctgctagtatgcgtggtgttccactctggc 742 



V.l : 912 gcccaggagaaaaactacaccatccgagaagaaatgccagaaaacgtcctgataggcgac 971 

llllilllltililililllitllllliiltlill llliilllillilllillill II 
V.6 : 743 gcccaggagaaaaactacaccatccgagaagaaattccagaaaacgtcctgataggcaac 802 



V 1 • 972 ttgttgaaagaccttaacttgtcgctgattccaaacaagtccttgacaactgctatgcag 1031 

IIMlllillilllllllliliDllilDlilDllllllllllllllli llllllll 
V.6 : 803 ttgttgaaagaccttaacttgtcgctgattccaaacaagtccttgacaactactatgcag 862 



V 1 : 1032 ttcaagctagtgtacaagaccggagatgtgccactgattcgaattgaagaggatactggt 1091 

IlilMlllltlllinilililllllliiliilHIItMlllllilllllliiinil 
V. 6 : 863 ttcaagctagtgtacaagaccggagatgtgccactgattcgaattgaagaggatactggt 922 



VI : 1092 gagatcttcactactggcgctcgcattgatcgtgagaaattatgtgctggtatcccaagg 1151 

liinillMIlM IlilililllinililliililMMIIIIilillllMlllll 
V.6 : 923 gagatcttcactaccggcgctcgcattgatcgtgagaaattatgtgctggtatcccaagg 982 



V.l : 1152 gatgagcattgcttttatgaagtggaggttgccattttgccggatgaaatatttagactg 1211 

lillllllllllllllllllllllliilllllllliiNIMIIIIIIIIIilltltlll 
V*6 : 983 gatgagcattgcttttatgaagtggaggttgccattttgccggatgaaatatttagactg 1042 
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V.l : 1212 gttaagatacgttttctgatagaagatataaatgataatgcaccattgttcccagcaaca 1271 

lllilllltllltlllllillillllllllllllllilllilillllllllllllilili 
V.6 : 1043 gttaagatacgttttctgatagaagatataaatgataatgcaccattgttcccagcaaca 1102 

V.l : 1272 gttatcaacatatcaattccagagaactcggctataaactctaaatatactctcccagcg 1331 

lllllllillillllllllllllllllllililllMliiillliiilllllllllllii 
V.6 : 1103 gttatcaacatatcaattccagagaactcggctataaactctaaatatactctcccagcg 1162 

V.l : 1332 gctgttgatcctgacgtaggaataaacggagttcaaaactacgaactaattaagagtcaa 1391 

1 1 1 1 1 i 1 i 1 1 1 1 i i i 1 1 1 1 1 liiiitiiiiiiiiiiiiiiiiiiiiiiiiiitiitiii 

V.6 : 1163 gctgttgatcctgacgtaggcataaacggagttcaaaactacgaactaattaagagtcaa 1222 

V.l : 1392 aacatttttggcctcgatgtcattgaaacaccagaaggagacaagatgccacaactgatt 1451 

lllllIiilllillllllllliililliiliiillllilNlillliiltlillllllli 
V.6 : 1223 aacatttttggcctcgatgtcattgaaacaccagaaggagacaagatgccacaactgatt 1282 



V.l 
v.6 



1452 



1283 



gttcaaaaggagttagatagggaagagaaggatacctacgtgatgaaagtaaaggttgaa 1511 
llllllMtllilililllillMlillllllllllM lllllillltiMlilltill 
gttcaaaaggagttagatagggaagagaaggatacctatgtgatgaaagtaaaggttgaa 1342 



V.l : 1512 gatggtggctttcctcaaagatccagtactgctattttgcaagtgagtgttactgataca 1571 

ililllllllilliilllilililinilllililillllllli lilllllillDlll 
V.6 : 1343 gatggtggctttcctcaaagatccagtactgctattttgcaagtaagtgttactgataca 1402 

V.l : 1572 aatgacaaccacccagtctttaaggagacagagattgaagtcagtataccagaaaatgct 1631 

IlllllitlllllllltllliiliilillMiilliniilinilllllMllllllli 
V.6 : 1403 aatgacaaccacccagtctttaaggagacagagattgaagtcagtataccagaaaatgct 1462 

V.l : 1632 cctgtaggcacttcagtgacacagctccatgccacagatgctgacataggtgaaaatgcc 1691 

lllitlMIMIIIilllllMilliliillilllllllliilf IIIIIIMIIIIIMI 
V.6 : 1463 cctgtaggcacttcagtgacacagctccatgccacagatgctgacataggtgaaaatgcc 1522 

V.l : 1692 aagatccacttctctttcagcaatctagtctccaacattgccaggagattatttcacctc 1751 

MinilillillllllllllllllMllllilllDMIItlllllilllllllllIti 
v.6 : 1523 aagatccacttctctttcagcaatctagtctccaacattgccaggagattatttcacctc 1582 

V.l : 1752 aatgccaccactggacttatcacaatcaaagaaccactggatagggaagaaacaccaaac 1811 

llllllitliilllltlllllltlltlllllllllllllltlilililMIIMIiilll 
V.6 : 1583 aatgccaccactggacttatcacaatcaaagaaccactggatagggaagaaacaccaaac 1642 

V.l : 1812 cacaagttactggttttggcaagtgatggtggattgatgccagcaagagcaatggtgctg 1871 

liiilliltlilllillllllllllllllllllllillllllllllilllllllllllll 
V.6 : 1643 cacaagttactggttttggcaagtgatggtggattgatgccagcaagagcaatggtgctg 1702 

V.l : 1872 gtaaatgttacagatgtcaatgataatgtcccatccattgacataagatacatcgtcaat 1931 

1 I ) I 1 1 1 I 1 I j I i I 1 I I I i I I i i 1 I I I t i i 1 I ) 1 I I I M I I 1 i 1 I 1 i I I I t I I 1 I i 1 I I i 
V.6 : 1703 gtaaatgttacagatgtcaatgataatgtcccatccattgacataagatacatcgtcaat 1762 

V.l : 1932 cctgtcaatgacacagttgttctttcagaaaatattccactcaacaccaaaattgctctc 1991 

lllIllilllMlllilllllllDlililtllllillllllllllllinillliill) 
V.6 : 1763 cctgtcaatgacacagttgttctttcagaaaatattccactcaacaccaaaattgctctc 1822 



V.l : 1992 ataactgtgacggataaggatgcggaccataatggcagggtgacatgcttcacagatcat 
lllllllllllinilllllllllllillilllllllllllllllllltllllllllMI 



2051 
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; : 1823 ataactgtgacggataaggatgcggaccataatggcagggtgacatgcttcacagatcat 1882 

L : 2052 gaaatccctttcagattaaggccagtattcagtaatcagttcctcctggagactg^ 2111 
6 : 1883 iiaattictitcagattaaggcoagtattcagtaatcagttcctcctggagaatgcagca 1942 

1 -. 2112 tatcttgactatgagtccacaaaagaatatgccattaaattactggctgcaga^ 2171 

Ml 1 1 111 1 1 111 1 1 1 1 1 111 1 1 111 M 1 1 1 1 1 1 1 1 111 1 1 1 1 1 III I III ' 1 ' ' ' ' ' ' ' ,002 
6 : 1943 tatcttgactatgagtccacaaaagaatatgccattaaattactggctgcagatgctggc 2002 

1 : 2172 aaacctcctttgaatcagtcagcaatgctcttcatcaaagtgaaagatgaaaatgaw 2231 

1 I I 1 1 I I I I I I I III 111 I I 1 1 1 1 1 1 1 M 1 1 1 1 1 I I I 1 1 I I I I 1 1 I II 1 ,062 
6 - 2003 aaacctcctttgaatcagtcagcaatgctottcatcaaagtgaaagatgaaaatgacaat 2062 



1 : 2232 gctccagttttcacccagtctttcgtaactgtttctattcctgagaataactc^ 2291 

niiiiiiiiiiiiiiiHiiiiiiiiiii^'ilU'liiiiiiilliiilU^^^^ 

2063 gctccagttttcaccca 



iagtctttcgtaactgtttctattcctgagaataactctcctggc 2122 



1 : 2292 atccagttgacgaaagtaagtgcaatggatgcagaoagtgggcctaatgctaaga^ 2351 

llllllllll llllllilimii lllllliilllllllllHIIIIII llllllll 
V.6 : 2123 liiilUiiatiiaaitaUtgciacggatgcagacagtgggcctaatgctgagatcaat 2182 

V.l : 2352 tacctgctaggccctgatgctccacctgaattcagcctggattgtcg^ 2411 

IlllllllllllllllllllllMlllllllllltlllilM ■>'>a:> 
v.6 : 2183 iicctgctaggccctgatgctccacctgaattcagcctggatcgtcgtacaggcatgctg 2242 

V.l : 2412 actgtagtgaagaaactagatagagaaaaagaggataaatatttatt^ 2471 

1 I 1 1 1 1 I II II 1 1 1 I 1 I I 1 1 1 1 1 I I " 1 1 " I " 

V.6 : 2243 liUUJUiiiaaliUgliagagaaaaagaggataaatatttatt^^^^ 2302 



V 1 • 2472 aaagataacggggtaccacccttaaccagcaatgtcacagtctttgtaagcattattgat 

V.l . f^^^tiii 1 1 111 iiiiiiiiimiiimiiiiiii 111""" 

;i;iiatggggtaccacccttaaccagcaatgtcacagtctttgtaagcattattgat 



V.6 : 2303 aai 



2531 



2362 



V.l : 2532 cagaatgacaatagcccagttttcactcacaatgaatacaacttctatgtcc« 2591 

iiiiiii iiiiiiiiiiiiiiiiiiimiiiiiii 1""""""""' 

v.6 : 2363 cigaitgacaatagcccagttttcactcacaatgaatacaaattctatgtcccagaaaac 2422 

V 1 : 2592 cttccaaggcatggtacagtaggactaatcactgtaactgatcctgattatggagaca^ 2651 

lllllllllllllllllll"""l"l"""""""""'''l"""lii P482 

V.6 : 2423 iUccaaggcatggtacagtaggactaatcactgtaactgatcctgattatggagacaat 2482 

V 1 • 2652 tctgcagttacgctctccattttagatgagaatgatgacttcaccattgattcacaaact 2711 

V.l . ,?,?,,],,,,l,,|l|||||llllllllllll Mill I llllllll III""""" 

2483 iiUiiUtacictctccattttagatgagaatgatgacttcaccattgattcaca^ 2542 



V.6 



V 1 : 2712 ggtgtcatccgaccaaatatttcatttgatagagaaaaacaagaatcttacactttct^ 2771 

llllllllllllinillllllllllllll"""""""'""""''^^^^ 

V 6 • 2543 ggtgtcatccgaccaaatatttcatttgatagagaaaaacaagaatcttacactttctat 



2602 



V.l : 2772 gtaaaggctgaggatggtggtagagtatcacgttcttcaagtgcca^^ 2831 

iiiimiiiiiiiiiiiiiii"""""""""""'""!"' ! ! 

v.6 : 2603 iiaaaggcUaggatggtggtagagtatcacgttcttcaagtgccaaagtaaccataaat 



2662 



V.l : 2832 gtggttgatgtcaa 



tgacaacaaaccagttttcattgtccctccttccaactgttcttat 2891 
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ItltlllllllllllllllllMllillltllllillllllMill Mill IIIIUI 
V.6 : 2663 gtggttgatgtcaatgacaacaaaccagttttcattgtccctccttacaactattcttat 2722 

V.l : 2892 gaattggttctaccgtccactaatccaggcacagtggtctttcaggtaattgctgttgac 2951 

llinilllilililllllllllllllllllllllllllMMIIIIDlilillillil 
V.6 : 2723 gaattggttctaccgtccactaatccaggcacagtggtctttcaggtaattgctgttgac 2782 

V-1 : 2952 aatgacactggcatgaatgcagaggttcgttacagcattgtaggaggaaacacaagagat 3011 

MIllllinilMllllllllliltllillMllilllllllMilillllllMillt 
V.6 : 2783 aatgacactggcatgaatgcagaggttcgttacagcattgtaggaggaaacacaagagat 2842 

V.l : 3012 ctgtttgcaatcgaccaagaaacaggcaacataacattgatggagaaatgtgatgttaca 3071 

l)ll{l)lll!MMMMIIII)lllllllllllillllillilll!llini)l)|)| 
V.6 : 2843 ctgtttgcaatcgaccaagaaacaggcaacataacattgatggagaaatgtgatgttaca 2902 

V.l : 3072 gaccttggtttacacagagtgttggtcaaagctaatgacttaggacagcctgattctctc 3131 

liiMMiiiiMiiiiuiiiitiiiiiiiMiiiiiiiiiiiii liiiiiitiinti 

V. 6 : 2903 gaccttggtttacacagagtgttggtcaaagctaatgacttaggacagcctgattctctc 2962 



V.l 
V.6 



3132 



2963 



ttcagtgttgtaattgtcaatctgttcgtgaatgagtcggtgaccaatgctacactgatt 3191 
IIIMMllMMIliilllMMIIIlliillilin llliliillillilillllll 
ttcagtgttgtaattgtcaatctgttcgtgaatgagtcagtgaccaatgctacactgatt 3022 



V.l : 3192 aatgaactggtgcgcaaaagcactgaagcaccagtgaccccaaatactgagatagctgat 3251 

lllllllllillllllllllll lltllllllllllMIDItllllllltllllMIII 
V.6 : 3023 aatgaactggtgcgcaaaagcattgaagcaccagtgaccccaaatactgagatagctgat 3082 

V.l : 3252 gtatcctcaccaactagtgactatgtcaagatcctggttgcagctgttgctggcaccata 3311 

IMMIIMIIIIltilllllllllllltlllllllillMllllllllllllMlllll 
V.6 : 3083 gtatcctcaccaactagtgactatgtcaagatcctggttgcagctgttgctggcaccata 3142 

V.l : 3312 actgtcgttgtagttattttcatcactgctgtagtaagatgtcgccaggcaccacacctt 3371 

iniiiiiMiiiiiiiHtiiniMiiiiMiiiiniiNiiiiiiiiiiiiiiiii - 

v.6 : 3143 actgtcgttgtagttattttcatcactgctgtagtaagatgtcgccaggcaccacacctt 3202 

V.l : 3372 aaggctgctcagaaaaacaagcagaattctgaatgggctaccccaaacccagaaaacagg 3431 

IMIMIilllliMtllt MillilllllMliliniliMNDIIIilNlllil 
V,6 : 3203 aaggctgctcagaaaaacatgcagaattctgaatgggctaccccaaacccagaaaacagg 3262 

V.l : 3432 cagatgataatgatgaagaaaaagaaaaagaagaagaagcattcccctaagaacttgctg 3491 

i I I I I I I I I I I t I 1 I I 1 i I i I 1 1 1 I i ] I 1 I I i I i I I i I I i I 1 I I I I I I 1 I I i I I Mill 
V.6 : 3263 cagatgataatgatgaagaaaaagaaaaagaagaagaagcattcccctaagaacctgctg 3322 

V.l : 3492 cttaattttgtcactattgaagaaactaaggcagatgatgttgacagtgatggaaacaga 3551 

lllltlHililillllDiilillilliltlilDilllliliillilllllHIIili 
V.6 : 3323 cttaattttgtcactattgaagaaactaaggcagatgatgttgacagtgatggaaacaga 3382 

V.l : 3552 gtcacactagaccttcctattgatctagaagagcaaacaatgggaaagtacaattgggta 3611 

llllllllltlillliiillllilllllillllltlilliillllilDMIllilMII 
V.6 : 3383 gtcacactagaccttcctattgatctagaagagcaaacaatgggaaagtacaattgggta 3442 



V.l : 3612 actacacctactactttcaagcccgacagccctgatttggcccgacactacaaatctgcc 3671 

iiiiiiiMiiiiiiniiiiii tiiiiiiiiiiiiiiDiiiiiiiiiiiiitiiiii 

v.6 : 3443 actacacctactactttcaagcctgacagccctgatttggcccgacactacaaatctgcc 3502 
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V 1 : 3672 tctccacagcctgccttccaaattcagcctgaaactcccctgaattcgaagcaccacatc 3731 

lililMllllilliniillillillMiiillillllMDlH MiMlMliill 
V.6 : 3503 tctccacagcctgccttccaaattcagcctgaaactcccctgaatttgaagcaccacatc 3562 

V.l : 3732 atccaagaactgcctctcgataacacctttgtggcctgtgactctatctccaagtgttcc 3791 

inillllllllllillilllllillllllilllliilillllllliHiiiHtlilli 
V.6 : 3563 atccaagaactgcctctcgataacacctttgtggcctgtgactctatctccaagtgttcc 3622 

V.l : 3792 tcaagcagttcagatccctacagcgtttctgactgtggctatccagtgacgaccttcgag 3851 

ilMllilillililllMllllMtillillinilliliilNIMIl IMIItlli 
V.6 : 3623 tcaagcagttcagatccctacagcgtttctgactgtggctatccagtgacaaccttcgag 3682 

V.l : 3852 gtacctgtgtccgtacacaccagaccg 3878 

llllllllliitiliniillllllM 
V.6 : 3683 gtacctgtgtccgtacacaccagaccg 3709 

Table LIV{e). Peptide sequences of protein coded by 109P1D4 v,6 (SEQ ID NO: 264) 

MTVGFNSDIS SWRVNTTNC HKCLLSGTYI FAVLLVCWF HSGAQEKNYT IREEIPENVL 60 

IGNLLKDLNL SLIPNKSLTT TMQFKLVYKT GDVPLIRIEE DTGEIFTTGA RIDREKLCAG 120 

IPRDEHCFYE VEVAILPDEI FRLVKIRFLI EDINDNAPLF PATVINISIP ENSAINSKYT 180 

LPAAVDPDVG INGVQNYELI KSQNIFGLDV lETPEGDKMP QLIVQKELDR EEKDTYVMKV 240 

KVEDGGFPQR SSTAILQVSV TDTNDNHPVF KETEIEVSIP ENAPVGTSVT QLHATDADIG 300 

ENAKIHFSFS NLVSNIARRL FHLNATTGLI TIKEPLDREE TPNHKLLVLA SDGGLMPARA 360 

MVLVNVTDVN DNVPSIDIRY XVNPVNDTW LSENIPLNTK lALITVTDKD ADHNGRVTCF 420 

TDHEIPFRLR PVFSNQFLLE NAAYLDYEST KEYAIKLLAA DAGKPPLNQS AMLFIKVKDE 480 

NDNAPVFTQS FVTVSIPENN SPGIQLMKVS ATDADSGPNA EINYLLGPDA PPEFSLDRRT 540 

GMLTWKKLD REKEDKYLFT ILAKDNGVPP LTSNVTVFVS IIDQNDNSPV FTHNEYKFYV 600 

PENLPRHGTV GLITVTDPDY GDNSAVTLSI LDENDDFTID SQTGVIRPNI SFDREKQESY 660 

TFYVKAEDGG RVSRSSSAKV TINWDVNDN KPVFIVPPYN YSYELVLPST NPGTWFQVI 720 

AVDNDTGMNA EVRYSIVGGN TRDLFAIDQE TGNITLMEKC DVTDLGLHRV LVKANDLGQP 780 

DSLFSWIVN LFVNESVTNA TLINELVRKS lEAPVTPNTE lADVSSPTSD YVKILVAAVA 840 

GTITWWIF ITAWRCRQA PHLKAAQKNM QNSEWATPNP ENRQMIMMKK KKKKKKHSPK 900 

NLLLNFVTIE ETKADDVDSD GNRVTLDLPI DLEEQTMGKY NWVTTPTTFK PDSPDLARHY 960 

KSASPQPAFQ IQPETPLNLK HHIIQELPLD NTFVACDSIS KCSSSSSDPY SVSDCGYPVT 1020 

TFEVPVSVHT RPTDSRT ^^^'^ 

TableLV(e).Amlno add sequence a!ignmentof109P1D4v.1 (SEQ ID NO: 265)and109P1D4v.6(SEQIDNO: 266) 

(5093). Expect = O.Oktenlities = 994/1009 {98%), Positives = 997/1009 (98%) 

LLSGTYIFAVLLACWFHSGAQEKNYTIREEMPENVLIGDLLKDLNLSLIPNKSLTTAMQ 62 
LLSGTYIFAVLL CWFHSGAQEKNYTIREE+PENVLIG+LLKDLNLSLIPNKSLTT MQ 
LLSGTYIFAVLLVCWFHSGAQEKNYTIREEIPBNVLIGNLLKDLNLSLIPNKSLTTTMQ 83 

FKLVYKTGDVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIFRL 122 
FKLVYKTGDVPLIRIEEDTGEIFTTGARIDREICLCAGIPRDEHCFYEVEVAILPDEIFRL 
FKLVYKTGDVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIFRL 143 

VKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIKSQ 182 
VKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIKSQ 
VKIRFLIEDINDNAPLFPATVINISIPENSAINSBCYTLPAAVDPDVGINGVQNYELIKSQ 203 

NIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVTDT 242 
NIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVTDT 
NIFGLDVIETPEGDK^4PQLIVQKELDREEKDTYV^4KVKVEDGGFPQRSSTAILQVSVTDT 2 63 

NDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLFHL 302 
NDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLFHL 
NDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENflKIHFSFSNLVSNIARRLFHL 323 

NATTGLITIKEPLDREETPNHKLLVLASDGGLMPARAMVLVNVTDVNDNVPSIDIRYIVN 362 
NATTGLITIECEPLDREETPNHKLLVIASDGGLMPi^AMVLVNVTDVNDOT 



Score 


= 1966 bits 


v.l 




3 


v.6 




24 


v.l 




63 


v.6 




84 


v.l 




123 


v.6 




144 


v.l 




183 


v.6 




204 


V.l 




243 


V.6 




264 


V.l 




303 


V.6 




324 
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V.l 


: 363 


V.6 


: 384 


V.l 


: 423 


V.6 


: 444 


V.l 


: 483 


V.6 


: 504 


V.l 


: 543 


V.6 


: 564 


V.l 


: 603 


V.6 


: 624 


V.l 


: 663 


V.6 


: 684 


V.l 


: 723 


V.6 


: 744 


V.l 


: 783 


V.6 


: 804 


V.l 


: 843 


V • D 


* O O 4 


V.l 


: 903 


v.6 


: 924 


V.l 


: 963 


V.6 


: 984 



PVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLE AA 
PVNDTVVLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLENAA 

YLDYESTKEYAIKLIiAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNSPG 
YLDYESTKEYAIKLLAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNSPG 
YLDYESTKEYAIKLLAADAGKPPLNQSAMLFIKVKDENDHAPVFTQSFVTVSIPENNSPG 

IQLTKVSAMDADSGPKAKINYLLGPDAPPEFSLDCRTGMLTWKKLDREKEDKYLFTILA 
IQL KVSA DADSGPNA+INYLLGPDAPPEFSLD RTGMLTWKKLDREKEDKYLFTILA 
IQIMKVSATDADSGPNAEINYLLGPDAPPEFSLDRRTGMLTVVKBCLDREKEDKYLFTILA 

KDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRHGTVGLITVTDPDYGDN 
KDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEY FYVPENLPRHGTVGLITVTDPDYGDN 
KDNGVPPLT SNVT VFVS II DQN DNS PVFTHNE YKFYVPENLPRHGT VGLITVTDPDYGDN 

S AVTLS I L DEN DD FT I DSQTG VIRPN I S FDREKQES YT FYVKAEDGGRVSRS S S AKVT IN 
SAVTLS ILDENDDFTIDSQTGVIRPNIS FDREKQESYTFYVKAEDGGRVSRS SSAKVTIN 
SAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVTIN 

WDVNDNKPVFIVPPSNCSYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNTRD 
WDVNDNKPVFIVPP N SYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNTRD 
WDVNDNKPVFIVPPYNYSYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNTRD 

LFAIDQETGNITLMEKCDVTDLGLHRVLVKANDLGQPDSLFSWIVNLFVNESVTNATLI 
LFAIDQETGNITLMEKCDVTDLGLHRVLVKANDLGQPDSLFSWIVNLFVNESVTNATLI 
LFAIDQETGNITLMEKCDVTDLGLHRVLVKANDLGQPDSLFSWIVNLFVNESVTNATLI 

NELVRKSTEAPVTPNTEIADVSSPTSDYVKILVAAVAGTITWWIFITAWRCRQAPHL 
NELVRKS EAPVT PNTE I ADVS S PTS DY VKI L VAAVAGT ITVWVI FITAWRCRQAPHL 
NELVRKSIEAPVTPNTEIADVSSPTSDYVKILVAAVAGTITWWIFITAWRCRQAPHL 

KAAQKNKQNSEWATPNPENRQMIftlMKKKKKKKKHSPKNLLLNFVTIEETKADD 
KAAQKN QNSEWATPNPENRQMIMMKKKKKKKKHSPKNLLLNFVTIEETKADDVDSDGNR 
KAAQKNMQNSEWATPNPENRQMIMMKKKKKKKKHSPKNLLLNFVTIEETKA^ 

VTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLNSKHHI 
VTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLN KHHI 
VTLDLPIDI£EQTMGKYNWVTTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLNLKHHI 

IQELPLDNTFVACDSISKCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRP 1011 
IQELPLDNTFVACDSISKCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRP 



Table Lli(f). Nucleotide sequence of transcript variant 109P1D4 v.7 (SEQ ID NO: 267) 

ggtggtccag tacctccaaa gatatggaat acactcctga aatatcctga aacctttttt 60 

ttttcagaat cctttaataa gcagttatgt caatctgaaa gttgcttact tgtactttat 120 

attaatagct attcttgttt ttcttatcca aagaaaaatc ctctaatccc cttttcacat 180 

gatagttgtt accatgttta ggcgttagtc acatcaaccc ctctcctctc ccaaacttct 240 

cttcttcaaa tcaaacttta ttagtccctc ctttataatg attccttgcc tccttttatc 300 

cagatcaatt ttttttcact ttgatgccca gagctgaaga aatggactat tgtataaatt 360 

attcattgcc aagagaataa ttgcatttta aacccatgtt ataacaaaga ataatgatta 420 

tattttgtga tttgtaacaa atacccttta ttttccctta actattgaat taaatatttt 480 

aattatttgt attctcttta actatcttgg tatattaaag tattatcttt tatatattta 540 

tcaatggtgg acacttttat aggtactctg tgtcattttt gatactgtag gtatcttatt 600 

tcatttatct ttattcttaa tgtacgaatt cataatattt gattcagaac agatttatca 660 

ctaattaaca gagtgtcaat tatgctaaca tctcatttac tgattttaat ttaaaacagt 720 

ttttgttaac atgcatgttt agggttggct tcttaataat ttcttcttcc tcttctctct 780 

ctcctcttct tttggtcagt gttgtgcggg ttaatacaac aaactgtcac aagtgtttgt 840 

tgtccgggac gtacattttc gcggtcctgc tagtatgcgt ggtgttccac tctggcgccc 900 

^ggagaaaaa ctacaccatc cgagaagaaa ttccagaaaa cgtcctgata ggcaacttgt 960 

tgaaagacct taacttgtcg ctgattccaa acaagtcctt gacaactact atgcagttca 1020 

agctagtgta caagaccgga gatgtgccac tgattcgaat tgaagaggat actggtgaga 1080 

tcttcactac cggcgctcgc attgatcgtg agaaattatg tgctggtatc ccaagggatg 1140 

agcattgctt ttatgaagtg gaggttgcca ttttgccgga tgaaatattt agactggtta 1200 

agatacgttt tctgatagaa gatataaatg ataatgcacc attgttccca gcaacagtta 1260 
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tcaacatatc aattccagag aactcggcta taaactctaa atatactctc ccagcggctg 1320 

ttgatcctga cgtaggcata aacggagttc aaaactacga actaattaag agtcaaaaca 1380 

tttttggcct cgatgtcatt gaaacaccag aaggagacaa gatgccacaa ctgattgttc 1440 

aaaaggagtt agatagggaa gagaaggata cctatgtgat gaaagtaaag gttgaagatg 1500 

gtggctttcc tcaaagatcc agtactgcta ttttgcaagt aagtgttact gatacaaatg 1560 

acaaccaccc agtctttaag gagacagaga ttgaagtcag tataccagaa aatgctcctg 1620 

taggcacttc agtgacacag ctccatgcca cagatgctga cataggtgaa aatgccaaga 1680 

tccacttctc tttcagcaat ctagtctcca acattgccag gagattattt cacctcaatg 1740 

ccaccactgg acttatcaca atcaaagaac cactggatag ggaagaaaca ccaaaccaca 1800 

agttactggt tttggcaagt gatggtggat tgatgccagc aagagcaatg gtgctggtaa 1860 

atgttacaga tgtcaatgat aatgtcccat ccattgacat aagatacatc gtcaatcctg 1920 

tcaatgacac agttgttctt tcagaaaata ttccactcaa caccaaaatt gctctcataa 1980 

ctgtgacgga taaggatgcg gaccataatg gcagggtgac atgcttcaca gatcatgaaa 2040 

ttcctttcag attaaggcca gtattcagta atcagttcct cctggagaat gcagcatatc 2100 

ttgactatga gtccacaaaa gaatatgcca ttaaattact ggctgcagat gctggcaaac 2160 

ctcctttgaa tcagtcagca atgctcttca tcaaagtgaa agatgaaaat gacaatgctc 2220 

cagttttcac ccagtctttc gtaactgttt ctattcctga gaataactct cctggcatcc 2280 

agttgatgaa agtaagtgca acggatgcag acagtgggcc taatgctgag atcaattacc 2340 

tgctaggccc tgatgctcca cctgaattca gcctggatcg tcgtacaggc atgctgactg 2400 

tagtgaagaa actagataga gaaaaagagg ataaatattt attcacaatt ctggcaaaag 2460 

ataatggggt accaccctta accagcaatg tcacagtctt tgtaagcatt attgatcaga 2520 

atgacaatag cccagttttc actcacaatg aatacaaatt ctatgtccca gaaaaccttc 2580 

caaggcatgg tacagtagga ctaatcactg taactgatcc tgattatgga gacaattctg 2640 

cagttacgct ctccatttta gatgagaatg atgacttcac cattgattca caaactggtg 2700 

tcatccgacc aaatatttca tttgatagag aaaaacaaga atcttacact ttctatgtaa 2760 

aggctgagga tggtggtaga gtatcacgtt cttcaagtgc caaagtaacc ataaatgtgg 2820 

ttgatgtcaa tgacaacaaa ccagttttca ttgtccctcc ttacaactat tcttatgaat 2880 

tggttctacc gtccactaat ccaggcacag tggtctttca ggtaattgct gttgacaatg 2940 

acactggcat gaatgcagag gttcgttaca gcattgtagg aggaaacaca agagatctgt 3000 

ttgcaatcga ccaagaaaca ggcaacataa cattgatgga gaaatgtgat gttacagacc 3060 

ttggtttaca cagagtgttg gtcaaagcta atgacttagg acagcctgat tctctcttca 3120 

gtgttgtaat tgtcaatctg ttcgtgaatg agtcagtgac caatgctaca ctgattaatg 3180 

aactggtgcg caaaagcatt gaagcaccag tgaccccaaa tactgagata gctgatgtat 3240 

cctcaccaac tagtgactat gtcaagatcc tggttgcagc tgttgctggc accataactg 3300 

tcgttgtagt tattttcatc actgctgtag taagatgtcg ccaggcacca caccttaagg ^ 3360 

ctgctcagaa aaacatgcag aattctgaat gggctacccc aaacccagaa aacaggcaga ' 3420 

tgataatgat gaagaaaaag aaaaagaaga agaagcattc ccctaagaac ctgctgctta 3480 

atgttgtcac tattgaagaa actaaggcag atgatgttga cagtgatgga aacagagtca 3540 

cactagacct tcctattgat ctagaagagc aaacaatggg aaagtacaat tgggtaacta 3600 

cacctactac tttcaagcct gacagccctg atttggcccg acactacaaa tctgcctctc 3660 

cacagcctgc cttccaaatt cagcctgaaa ctcccctgaa tttgaagcac cacatcatcc 3720 

aagaactgcc tctcgataac acctttgtgg cctgtgactc tatctccaat tgttcctcaa 3780 

gcagttcaga tccctacagc gtttctgact gtggctatcc agtgacaacc ttcgaggtac 3840 

ctgtgtccgt acacaccaga ccgactgatt ccaggacatg aactattgaa atctgcagtg 3900 

agatgtaact ttctaggaac aacaaaattc cattcccctt ccaaaaaatt tcaatgattg 3960 

tgatttcaaa attaggctaa gatcattaat tttgtaatct agatttccca ttataaaagc 4020 

aagcaaaaat catcttaaaa atgatgtcct agtgaacctt gtgctttctt tagctgtaat 4080 

ctggcaatgg aaatttaaaa tttatggaag agacagtgca gcgcaataac agagtactct 4140 

catgctgttt ctctgtttgc tctgaatcaa cagccatgat gtaatataag gctgtcttgg 4200 

tgtatacact tatggttaat atatcagtca tgaaacatgc aattacttgc cctgtctgat 4260 

tgttgaataa ttaaaacatt atctccagga gtttggaagt gagctgaact agccaaacta 4320 

ctctctgaaa ggtatccagg gcaagagaca tttttaagac cccaaacaaa caaaaaacaa 4380 

aaccaaaaca ctctggttca gtgttttgaa aatattgact aacataatat tgctgagaaa 4440 

atcattttta ttacccacca ctctgcttaa aagttgagtg ggccgggcgc ggtggctcac 4500 

gcctgtaatt ccagcacttt gggaggccga ggcgggtgga tcacgaggtc aggatattga 4560 

gaccatcctg gctaacatgg tgaaacccca tctccactaa aaatacaaaa aattagctgg 4620 

gcgtggtggc gggcgcctgt agtcccagct actcgggagg ctgaggcagg agaatggcgt 4680 

gaacccggga ggcggagctt gcagtgagcc gagatggcgc cactgcactc cagcctgggt 4740 

gacagagcaa gactctgtct caaaaagaaa aaaatgttca gtgatagaaa ataattttac 4800 

taggttttta tgttgattgt actcatgctg ttccactcct tttaattatt aaaaagttat 4860 

ttttggctgg gtgtggtggc tcatacctgt aatcccagca ctttgggagg ccgaggcggg 4920 

tggatcacct gaggtcagga gttcaagacc agtctggcca acat 4964 
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Table Llll(q. Nucleotide sequence alignment of 109P1D4 v.1 (SEQ ID NO: 268) and 109P1D4 v.7 (SEQ ID NO: 269) 

Score = 5664 bits (2946). Expect = O.OIdentlties = 3000/3027 (99%) Strand = Plus / Plus 



V.l : 852 ttgttgtccgggacgtacattttcgcggtcctgctagcatgcgtggtgttccactctggc 911 
iMHIillillillltitllllililMIMIItil lIllllllllltllllilMII 
ttgttgtccgggacgtacattttcgcggtcctgctagtatgcgtggtgttccactctggc 896 



V.7 : 837 



V.l : 912 gcccaggagaaaaactacaccatccgagaagaaatgccagaaaacgtcctgataggcgac 971 

liiKlIillillilllilllilllllillllMI il)ili)illlll(lilMI) II 
V.7 : 897 gcccaggagaaaaactacaccatccgagaagaaattccagaaaacgtcctgataggcaac 956 

V.l : 972 ttgttgaaagaccttaacttgtcgctgattccaaacaagtccttgacaactgctatgcag 1031 

liliillllilliiiiiNllMllMIIDIIIIIItlllllitltllll IIIIIIII 
V.7 : 957 ttgttgaaagaccttaacttgtcgctgattccaaacaagtccttgacaactactatgcag 1016 



V.l : 1032 ttcaagctagtgtacaagaccggagatgtgccactgattcgaattgaagaggatactggt 1091 
iillMIIIMIIIinilillllillMllllltllillllllllltllllllllilll 
ttcaagctagtgtacaagaccggagatgtgccactgattcgaattgaagaggatactggt 1076 



V.7 : 1017 



V.l : 1092 gagatcttcactactggcgctcgcattgatcgtgagaaattatgtgctggtatcccaagg 1151 

Nlllltllllill lllllllllllllllllllMlllltllltlllllilllllllll 
V.7 : 1077 gagatcttcactaccggcgctcgcattgatcgtgagaaattatgtgctggtatcccaagg 1136 

V.l : 1152 gatgagcattgcttttatgaagtggaggttgccattttgccggatgaaatatttagactg 1211 

llMlilllllllllllMIIIIIIIII lllllllllillllllinilllltinilll 
V.7 : 1137 gatgagcattgcttttatgaagtggaggttgccattttgccggatgaaatatutagactg 1196 

V.l ; 1212 gttaagatacgttttctgatagaagatataaatgataatgcaccattgttcccagcaaca 1271 

liniMllllllMlllllltlllillllltl IIIIIIIIM lilllllllllllllll 
V.7 : 1197 gttaagatacgttttctgatagaagatataaatgataatgcaccattgttcccagcaaca 1256 

V.l : 1272 gttatcaacatatcaattccagagaactcggctataaactctaaatatactctcccagcg 1331 

III lllillltllllllMlllllilllllllM 11111)11] I IN III! illilliil 
V.7 : 1257 gttatcaacatatcaattccagagaactcggctataaactctaaatatactctcccagcg 1316 

V.l : 1332 gctgttgatcctgacgtaggaataaacggagttcaaaactacgaactaattaagagtcaa 1391 

lilMllllilllllliNI llltllillllllllllllllllllllMiilllllMI 
V.7 : 1317 gctgttgatcctgacgtaggcataaacggagttcaaaactacgaactaattaagagtcaa 1376 

V.l : 1392 aacatttttggcctcgatgtcattgaaacaccagaaggagacaagatgccacaactgatt 1451 

II 1111 Mill lilllllDllllllll Mill lllllMlllMIMllllllllMli 
V.7 : 1377 aacatttttggcctcgatgtcattgaaacaccagaaggagacaagatgccacaactgatt 1436 

V.l : 1452 gttcaaaaggagttagatagggaagagaaggatacctacgtgatgaaagtaaaggttgaa 1511 

Mllillilitlllinilliilinilllllllllli MMMIIItlllllilllll 
V.7 : 1437 gttcaaaaggagttagatagggaagagaaggatacctatgtgatgaaagtaaaggttgaa 1496 

V.l : 1512 gatggtggctttcctcaaagatccagtactgctattttgcaagtgagtgttactgataca 1571 

llIMllMlllIlliiMllllllllillllllllllllllll tllllllllMllil 
V.7 ; 1497 gatggtggctttcctcaaagatccagtactgctattttgcaagtaagtgttactgataca 1556 

V.l : 1572 aatgacaaccacccagtctttaaggagacagagattgaagtcagtataccagaaaatgct 1631 

IHlllIIMIIIIIIfllllllMlllllllilMllllllittllilllillilllli 
V.7 : 1557 aatgacaaccacccagtctttaaggagacagagattgaagtcagtataccagaaaatgct 1616 
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V 1 : 1632 cctgtaggcacttcagtgacacagctccatgccacagatgctgacataggtgaaaatgcc 1691 

iiiiiiiiiiiiiiiiiiminimiiiiiiiiiiiiiNiiiiiiiiiiimiii 

V.7 : 1617 cctgtaggcacttcagtgacacagctccatgccacagatgctgacataggtgaaaatgcc 1676 

V 1 : 1692 aagatccacttctctttcagcaatctagtctccaacattgccaggagattatttcacctc 1751 

)||||llllllllllllilililillil)tlltlll!lllitiniillt)lil)llili 
V.7 : 1677 aagatccacttctctttcagcaatctagtctccaacattgccaggagattatttcacctc 1736 

V 1 : 1752 aatgccaccactggacttatcacaatcaaagaaccactggatagggaagaaacaccaaac 1811 

1 1 1 M M 1 1 1 1 1 1 1 1 Ml 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M H i M M 1 1 1 1 1 1 1 i 1 1 1 H 1 
V.7 : 1737 aatgccaccactggacttatcacaatcaaagaaccactggatagggaagaaacaccaaac 1796 

V 1 : 1812 cacaagttactggttttggcaagtgatggtggattgatgccagcaagagcaatggtgctg 1871 

iiiitiiiiii iiiiiiiiiiiiiiiiniiniMiiiiiiMiiiiMitiiniiii 

V.7 : 1797 cacaagttactggttttggcaagtgatggtggattgatgccagcaagagcaatggtgctg 1856 

V 1 : 1872 gtaaatgttacagatgtcaatgataatgtcccatccattgacataagatacatcgtcaat 1931 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiniiiiiiiiMmm 

v.7 : 1857 gtaaatgttacagatgtcaatgataatgtcccatccattgacataagatacatcgtcaat 1916 

V 1 • 1932 cctgtcaatgacacagttgttctttcagaaaatattccactcaacaccaaaattgctctc 1991 

IMlillillMIIIMlUllMllltillMllllillliltllltlMlllliltll 
v.7 : 1917 cctgtcaatgacacagttgttctttcagaaaatattccactcaacaccaaaattgctctc 1976 

V 1 • 1992 ataactgtgacggataaggatgcggaccataatggcagggtgacatgcttcacagatcat 2051 

iiiiiiiiiiiiimiiiiiiiiiimiimiimiimiiMimiiiiMii 

v.7 : 1977 ataactgtgacggataaggatgcggaccataatggcagggtgacatgcttcacagatcat 2036 

V 1 • 2052 gaaatccctttcagattaaggccagtattcagtaatcagttcctcctggagactgcagca 2111 

{111 I iiiiiiiiiiiiMMiiiiiiiiiiiiimiiiiiiiiiiiiii miiii 

V.7 : 2037 gaaattcctttcagattaaggccagtattcagtaatcagttcctcctggagaatgcagca 2096 

V 1 • 2112 tatcttgactatgagtccacaaaagaatatgccattaaattactggctgcagatgctggc 2171 

iiiiiiiiiiiiiiiiiiiiiiiiniimHiiNiiiii»nm»>»'»^»^i>>' 

V.7 : 2097 tatcttgactatgagtccacaaaagaatatgccattaaattactggctgcagatgctggc 2156 

V 1 • 2172 aaacctcctttgaatcagtcagcaatgctcttcatcaaagtgaaagatgaaaatgacaat 2231 

niiiiiiiiiiiiiiiininmiiiiiiiiiiiiiiiiiiiniiniiHiiiii 

v.7 : 2157 aaacctcctttgaatcagtcagcaatgctcttcatcaaagtgaaagatgaaaatgacaat 2216 

V 1 • 2232 gctccagttttcacccagtctttcgtaactgtttctattcctgagaataactctcctggc 2291 

iiiiiiiiiiiiiiiiiiiiMiimiiiiiiiimiininiiiiiiiimmi 

v.7 : 2217 gctccagttttcacccagtctttcgtaactgtttctattcctgagaataactctcctggc 2276 

V 1 : 2292 atccagttgacgaaagtaagtgcaatggatgcagacagtgggcctaatgctaagatcaat 2351 

iiiiiiiiit iiiiMiiiiiiii iiiiimiiiiimiiiMim iiniiii 

v.7 : 2277 atccagttgatgaaagtaagtgcaacggatgcagacagtgggcctaatgctgagatcaat 2336 

V 1 • 2352 tacctgctaggccctgatgctccacctgaattcagcctggattgtcgtacaggcatgctg 2411 

' * iiiiiiiiiiiiiiiiiiiinniiiiiiiiiiiiMiti) iiiiiniiiiiiitii 

v.7 : 2337 tacctgctaggccctgatgctccacctgaattcagcctggatcgtcgtacaggcatgctg 2396 

V 1 • 2412 actgtagtgaagaaactagatagagaaaaagaggataaatatttattcacaattctggca 2471 

' ' iiiiiiiiiMiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiMiiniintiMiii 

V.7 : 2397 actgtagtgaagaaactagatagagaaaaagaggataaatatttattcacaattctggca 2456 
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V.l : 2472 aaagataacggggtaccacccttaaccagcaatgtcacagtctttgtaagcattattgat 2531 

lliillll illlilllllllllllilllttlHIIIltlllllllllllllllllMll 
V.7 : 2457 aaagataatggggtaccacccttaaccagcaatgtcacagtctttgtaagcattattgat 2516 

V.l : 2532 cagaatgacaatagcccagttttcactcacaatgaatacaacttctatgtcccagaaaac 2591 

llllitllllllilllllllMIMIIIillllMilllli ! I I I i I i i I 1 ) I I I 1 1 I i 
V.7 : 2517 cagaatgacaatagcccagttttcactcacaatgaatacaaattctatgtcccagaaaac 2576 

V.l : 2592 cttccaaggcatggtacagtaggactaatcactgtaactgatcctgattatggagacaat 2651 

iltlitliliilllillillMiillllilllllllllllillllllllllMlllilil 
V.7 : 2577 cttccaaggcatggtacagtaggactaatcactgtaactgatcctgattatggagacaat 2636 

V.l : 2652 tctgcagttacgctctccattttagatgagaatgatgacttcaccattgattcacaaact 2711 

1 i i t 1 I I I 1 I I I t I t I I 1 I 1 t I I I I I 1 1 1 1 I i I I 1 I I I I I I I I I 1 1 I ) i i I i I I I 1 i 1 1 1 
V.7 : 2637 tctgcagttacgctctccattttagatgagaatgatgacttcaccattgattcacaaact 2696 

V.l : 2712 ggtgtcatccgaccaaatatttcatttgatagagaaaaacaagaatcttacactttctat 2771 

IlllllllllltlillllllilllllililllllllMlllilllilllllllllitlll 
V.7 : 2697 ggtgtcatccgaccaaatatttcatttgatagagaaaaacaagaatcttacactttctat 2756 

V.l : 2772 gtaaaggctgaggatggtggtagagtatcacgttcttcaagtgccaaagtaaccataaat 2831 

lillllllinilllllllllllllitlllitlillllllllttllMlllilllMIM 
V.7 : 2757 gtaaaggctgaggatggtggtagagtatcacgttcttcaagtgccaaagtaaccataaat 2816 

V.l : 2832 gtggttgatgtcaatgacaacaaaccagttttcattgtccctccttccaactgttcttat 2891 

i!l]lilltinilli)llll)ll)lttllilllli))llllllll Mill lllllll 
V.7 : 2817 gtggttgatgtcaatgacaacaaaccagttttcattgtccctccttacaactattcttat 2876 

V.l : 2892 gaattggttctaccgtccactaatccaggcacagtggtctttcaggtaattgctgttgac 2951 

llllillllltlllllllllltliNIIIMIillllillllDlliilillMllllll 
V.7 : 2877 gaattggttctaccgtccactaatccaggcacagtggtctttcaggtaattgctgttgac 2936 

V.l : 2952 aatgacactggcatgaatgcagaggttcgttacagcattgtaggaggaaacacaagagat 3011 

iltlillllliMlillMMIllllllllliniDllliMlliillllilltlllll 
V.7 : 2937 aatgacactggcatgaatgcagaggttcgttacagcattgtaggaggaaacacaagagat 2996 

V.l : 3012 ctgtttgcaatcgaccaagaaacaggcaacataacattgatggagaaatgtgatgttaca 3071 

illliMlllilllltllllillililiillllMllllllltllilllllliMlliil 
V.7 : 2997 ctgtttgcaatcgaccaagaaacaggcaacataacattgatggagaaatgtgatgttaca 3056 

V.l : 3072 gaccttggtttacacagagtgttggtcaaagctaatgacttaggacagcctgattctctc 3131 

lIllllitllililllMllliillllllllllliMdlllltllMllililMIIII 
V.7 : 3057 gaccttggtttacacagagtgttggtcaaagctaatgacttaggacagcctgattctctc 3116 

V.l : 3132 ttcagtgttgtaattgtcaatctgttcgtgaatgagtcggtgaccaatgctacactgatt 3191 

IMIItlllllilllliMlllllililUliilllll lilllilllltllllilllli 
V.7 : 3117 ttcagtgttgtaattgtcaatctgttcgtgaatgagtcagtgaccaatgctacactgatt 3176 

V.l : 3192 aatgaactggtgcgcaaaagcactgaagcaccagtgaccccaaatactgagatagctgat 3251 

lllllllMMIIIllllllll lltllllllllillilllllllilllllllliintl 
V.7 : 3177 aatgaactggtgcgcaaaagcattgaagcaccagtgaccccaaatactgagatagctgat 3236 

V.l : 3252 gtatcctcaccaactagtgactatgtcaagatcctggttgcagctgttgctggcaccata 3311 

llllllilllilllllllllltlllllllliillltlillllllltllilillinilll 
V.7 : 3237 gtatcctcaccaactagtgactatgtcaagatcctggttgcagctgttgctggcaccata 3296 
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1 : 3312 actgtcgttgtagttattttcatcactgctgtagtaagatgtcgccaggcaccacacctt 3371 

lIlllilMniilllilllililMIMIinilllltlllillllllltililMIII 
.7 : 3297 actgtcgttgtagttattttcatcactgctgtagtaagatgtcgccaggcaccacacctt 3356 

1 : 3372 aaggctgctcagaaaaacaagcagaattctgaatgggctaccccaaacccagaaaacagg 3431 

iiiMMiiiiiiiinn iiiiMiniiiiiiiiiiiiiiiiHiiiiiiiiiiiN 

.7 : 3357 aaggctgctcagaaaaacatgcagaattctgaatgggctaccccaaacccagaaaacagg 3416 
1 : 3432 cagatgataatgatgaagaaaaagaaaaagaagaagaagcattcccctaagaacttgctg 3491 

MiMiiiiiiiniiitiiiMitiiininitninniiiiiiiiiMi iini 

.7 : 3417 cagatgataatgatgaagaaaaagaaaaagaagaagaagcattcccctaagaacctgctg 3476 
1 • 3492 cttaattttgtcactattgaagaaactaaggcagatgatgttgacagtgatggaaacaga 3551 

iiiiii iiimiiimiiniiiiMiniimiiiiiiiiMiiiNiiimii 

.7 : 3477 cttaatgttgtcactattgaagaaactaaggcagatgatgttgacagtgatggaaacaga 3536 
1 : 3552 crtcacactagaccttcctattgatctagaagagcaaacaatgggaaagtacaattgggta 3611 

iMiiiiiiiiiiiiiiiiiiiimiiiiiiiniMiiiiiimiMii.iiiiiiM 

.7 : 3537 gtcacactagaccttcctattgatctagaagagcaaacaatgggaaagtacaattgggta 3596 
1 • 3612 actacacctactactttcaagcccgacagccctgatttggcccgacactacaaatctgcc 3671 

' ' I MM Ml I 111) 1 1 inn 111 MiMMiiiiiiiiiiiiiiiiiiiiniiinii 

.7 : 3597 actacacctactactttcaagcctgacagccctgatttggcccgacactacaaatctgcc 3656 

V 1 • 3672 tctccacagcctgccttccaaattcagcctgaaactcccctgaattcgaagcaccacatc 3731 

' ' MMiMiiiiiiiiMiimiiiimiiMiiiiiiiiiim iiiiiiiiiini ^^^^ 

V.7 : 3657 tctccacagcctgccttccaaattcagcctgaaactcccctgaatttgaagcaccacatc 3716 

V 1 • 3732 atccaagaactgcctctcgataacacctttgtggcctgtgactctatctccaagtgttcc 3791 

' ' iiMiiiiiimiiiiMiMiMMmiiiiiimiiiimHiiin unit 

V.7 : 3717 atccaagaactgcctctcgataacacctttgtggcctgtgactctatctccaattgttcc 3776 
VI - 3792 tcaagcagttcagatccctacagcgtttctgactgtggctatccagtgacgaccttcgag 3851 

* ' iiMMiiiiMMiiMiiiiiiiiiMiimiiiiiiiminni iiiiiiiii 

V.7 : 3777 tcaagcagttcagatccctacagcgtttctgactgtggctatccagtgacaaccttcgag 3836 

V 1 : 3852 gtacctgtgtccgtacacaccagaccg 3878 

IMMlMMIIlllillllillMM 
V.7 : 3837 gtacctgtgtccgtacacaccagaccg 3863 

Score - 1567 bits (815), Expect « 0 . Oldentities « 829/836 (99%) Strand « Plus / 
Plus 

VI -3 crgtqgtccagtacctccaaagatatggaatacactcctgaaatatcctgaaaactttttt 62 

' ' llllilllMllllllllMIMIMIMIilMlllMlimilllllll lllllll 
V, 7 : 1 ggtggtccagtacctccaaagatatggaatacactcctgaaatatcctgaaacctttttt 



60 



VI -63 ttttcagaatcctttaataagcagttatgtcaatctgaaagttgcttacttgtactttat 122 

' ' iMiiiiiiiiHMiiiininMmNMniMiiimiMiiiiiiimiM 

v.7 : 61 ttttcagaatcctttaataagcagttatgtcaa,tctgaaagttgcttacttgtactttat 120 
VI -123 attaatagctattcttgtttttcttatccaaagaaaaatcctctaatccccttttcacat 182 

iiiMiiiiiiiitiiitiMiiMiMiiiiiiiiiiiinHiiiiiiiiiiniiii 

V-7 : 121 attaatagctattcttgtttttcttatccaaagaaaaatcctctaatccccttttcacat 180 
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V.l : 183 gatagttgttaccatgtttaggcattagtcacatcaacccctctcctctcccaaacttct 242 

Mllllllllllllllllllll! ttilllllllillllllilinillllllllitlll 
V.7 : 181 gatagttgttaccatgtttaggcgttagtcacatcaacccctctcctctcccaaacttct 240 

V.l : 243 cttcttcaaatcaaactttattagtccctcctttataatgattccttgcctcgttttatc 302 

llllMllillllinilllllllilllllllllllttliillllllltill llllill 
V.7 : 241 cttcttcaaatcaaactttattagtccctcctttataatgattccttgcctccttttatc 300 

V.l : 303 cagatcaattttttttcactttgatgcccagagctgaagaaatggactactgtataaatt 362 

MlilMilllliliilllllMIMIIIMIIlliDllillllllll ililllllll 
V.7 : 301 cagatcaattttttttcactttgatgcccagagctgaagaaatggactattgtataaatt 360 



V.l 

V.7 



363 



: 361 



attcattgccaagagaataattgcattttaaacccatattataacaaagaataatgatta 
MllllllMIIIMIillllliniilllllMlli llilllllllllllilllilli 
attcattgccaagagaataattgcattttaaacccatgttataacaaagaataatgatta 



422 



420 



V.l : 423 tattttgtgatttgtaacaaataccctttattttcccttaactattgaattaaatatttt 482 

lilllllliililinillllllitillMtlllllilllililMMtMillilllll 
V.7 : 421 tattttgtgatttgtaacaaataccctttattttcccttaactattgaattaaatatttt 480 



V.l 
V.7 



483 



481 



aattatttgtattctctttaactatcttggtatattaaagtattatcttttatatattta 
llliMIIIiliitiiillllillllliMIIMIillitillllillllfliiillll) 
aattatttgtattctctttaactatcttggtatattaaagtattatcttttatatattta 



542 



540 



V.l : 543 tcaatggtggacacttttataggtactctgtgtcatttttgatactgtaggtatcttatt 602 

illiilMilllllllllllltllltllMIIIIIIIilllliillllMlliniMII 
V.7 : 541 tcaatggtggacacttttataggtactctgtgtcatttttgatactgtaggtatcttatt 600 



V.l 
V.7 



603 



601 



tcatttatctttattcttaatgtacgaattcataatatttgattcagaacaaatttatca 
lillllllMtlllllMllllllinillltllMltllllllljlMM llltlili 
tcatttatctttattcttaatgtacgaattcataatatttgattcagaacagatttatca 



662 



660 



V.l : 663 ctaattaacagagtgtcaattatgctaacatctcatttactgattttaatttaaaacagt 722 

II Ililllllll II lii llltlili Ml III I llllill) Mill II Ml llllill I II 
V.7 : 661 ctaattaacagagtgtcaattatgctaacatctcatttactgattttaatttaaaacagt 720 

V.l : 723 ttttgttaacatgcatgtttagggttggcttcttaataatttcttcttcctcttctctct 782 

llllllliltlllllMlllMMllMlillllilltilllllllMIIIIIMtlitI 
V.7 : 721 ttttgttaacatgcatgtttagggttggcttcttaataatttcttcttcctcttctctct 780 



V.l : 783 ctcctcttcttttggtcagtgttgtgcgggttaatacaacaaactgtaacaagtgt 838 

illllllllllllllllillllMllllllilllillillillllll llilllll 
V.7 : 781 ctcctcttcttttggtcagtgttgtgcgggttaatacaacaaactgtcacaagtgt 836 



Table LIV(f). Peptide sequences of protein coded by 109P1D4 v.7 (SEQ ID NO: 270} 



MFRVGFLIIS 
TIREEIPENV 
ARIDREKLCA 
PENSAINSKY 
REEKDTYVMK 
TQLHATDADI 
ASDGGLMPAR 
DADHNGRVTC 
SAMLFIKVKD 
APPEFSLDRR 
VFTHNEYKFY 



SSSSLSPLLL 
LIGNLLKDLN 
GIPRDEHCFY 
TLPAAVDPDV 
VKVEDGGFPQ 
GENAKIHFSF 
AMVLVNVTDV 
FTDHEIPFRL 
ENDNAPVFTQ 
TGMLTWKKL 
VPENLPRHGT 



VSWRVNTTN 
LSLIPNKSLT 
EVEVAILPDE 
GINGVQNYEL 
RSSTAILQVS 
SNLVSNIARR 
NDNVPSIDIR 
RPVFSNQFLL 
SFVTVSIPEN 
DREKEDKYLF 
VGLITVTDPD 



CHKCLLSGTY 
TTMQFKLVYK 
IFRLVKIRFL 
IKSQNIFGLD 
VTDTNDNHPV 
LFHLNATTGL 
YIVNPVNDTV 
ENAAYLDYES 
NSPGIQLMKV 
TILAKDNGVP 
YGDNSAVTLS 



IFAVLLVCW 
TGDVPLIRIE 
lEDINDNAPL 
VIETPEGDKM 
FKETEIEVSI 
ITIKEPLDRE 
VLSENIPLNT 
TKEYAIKLLA 
SATDADSGPN 
PLTSNVTVFV 
ILDENDDFTI 



FHSGAQEKNY 
EDTGEIFTTG 
FPATVINISI 
PQLIVQKELD 
PENAPVGTSV 
ETPNHKLLVL 
KIALITVTDK 
ADAGKPPLNQ 
AEINYLLGPD 
SIIDQNDNSP 
DSQTGVIRPN 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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ISFDREKQES YTFYVKAEDG GRVSRSSSAK VTINWDVND NKPVFIVPPY NYSYELVLPS 720 

TNPGTWFQV lAVDNDTGMN AEVRYSIVGG NTRDLFAIDQ ETGNITLMEK CDVTDLGLHR 780 

VLVKANDLGQ PDSLFSWIV NLFVNESVTN ATLINELVRK SIEAPVTPNT EIADVSSPTS 840 

DYVKILVAAV AGTITWWI FITAWRCRQ APHLKAAQKN MQNSEWATPN PENRQMIMMK 900 

KKKKKKKHSP KNLLLNWTI EETKADDVDS DGNRVTLDLP IDLEEQTMGK YNWVTTPTTF 960 

KPDSPDLARH YKSASPQPAF QIQPETPLNL KHHIIQELPL DNTFVACDSI SNCSSSSSDP 1020 

YSVSDCGYPV TTFEVPVSVH TRPTDSRT 1048 

TableLVW.Amlnoacldsequencealignmentof109P1D4v.1(SEQ!DNO: 271)and109P1D4v.7(SEQIDWO: 272) 
Score = 1961 bite (5081). Expect = O.OIdentities = 992/1009 (98%). Poafives = 995/1009 (98%) 

V.l : 3 LLSGTYIFAVLLACWFHSGAQEKimriREESMPENVLIGDLLKDLNLSLIPNKSL^^ 62 

LLSGTYIFAVLL CWFHSGAQEKNYTIREE+PENVLIG+LLKDLNLSLIPNKSLTT MQ 
V.7 : 35 IXSGTYIFAVLLVCWFHSGAQEKNYTIREEIPEIWLIGNLLKDLNLSLIPNKSLTTTO 94 

V.l : 63 FBCLVYKTGDVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIFRL 122 

FKLVYKTGDVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIFRL 
V.7 : 95 FKLVYKTGDVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIFRL 154 

V.l : 123 VKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIKSQ 182 

VKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTI»PAAVDPDVGINGVQNYELIKSQ 
V.7 : 155 VKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIKSQ 214 

V.l : 183 NIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVTDT 242 

NIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVTDT 
V.7 : 215 NIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVTDT 274 

V.l : 243 NDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLFHL 302 

NDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLFHL 
V.7 : 275 NDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLFHL 334 

V.l : 303 NATTGLITIKEPLDREETPNHKLLVLASDGGLMPARAMVLVNVTDVNDNVPSIDIRYIVN 362 

NATTGLITIKEPLDREETPNHKLLVLASDGGLMPARAMVLVNVTDVNDNVPSIDIRYIVN 
V.7 : 335 NATTGLITIKEPLDREETPNHKLLVLASDGGLMPARiVMVLVNVTDVNDNVPSIDIRYIVN 394 

V.l : 363 PVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLETAA 422 

PVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLE AA 
V.7 : 395 PVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLENAA 454 

V.l : 423 YLDYESTKEYAIKLLAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNSPG 482 

YLDYESTKEYAIKLLAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNSPG 
V.7 : 455 YLDYESTKEYAIKIJAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNSPG 514 

V.l : 483 IQLTKVSAMDADSGPNAKINYLLGPDAPPEFSLDCRTGMLTVVKKLDREKEDKYLFTILA 542 

IQL KVSA DADSGPNA+INYLLGPDAPPEFSLD RTGMLTWKKLDREKEDKYLFTILA 
V.7 : 515 IQLMKVSATDADSGPNAEINYLLGPDAPPEFSLDRRTGMLTVVKKLDREKEDKYLFTILA 574 

V.l : 543 KDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRHGTVGLITVTDPDYGDN 602 

KDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEY FYVPENLPRHGTVGLITVTDPDYGDN 
V.7 : 575 KDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEYKFYVPENLPRHGTVGLITVTDPDYGDN 634 

V.l : 603 SAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVTIN 662 

SAVTLSILDENDDFPIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVTIN 
V.7 : 635 SAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVTIN 694 

V.l : 663 WDVNDNKPVFIVPPSNCSYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNTRD 722 

WDVNDNKPVFIVPP N SYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNTRD 
V.7 : 695 WDVNDNKPVFIVPPYNYSYEIiVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNTRD 754 

V.l : 723 lfaidqetgnitlmekcdvtdlglhrvlvkandw;qpdslfsvvivnlfvnesvtn^ 782 

LFAIDQETGNITLMEKCDVTDLGIimVLVKANDLGQPDSLFSVVIVNLFVNES 
V.7 : 755 LFAIDQETGNITimKCDVTDLGLHRVLVKANDIASQPDSLFSVVIVNLFVNESVTNATLI 814 

V.l : 783 NELVRKSTEAPVTPNTEIADVSSPTSDYVKILVAAVAGTITWWIFITAWRCRQAPHL 842 

NELVRKS EAPVTPNTEIADVSSPTSDYVKILVAAVAGTITWWIFITAWRCRQAPHL 
V.7 : 815 NELVRKSIEAPVTPNTEIADVSSPTSDYVKILVAAVAGTITWWIFITAWRCRQAPHL 874 

V.l : 843 KAAQKNKQNSEWATPNPENRQ^IIMMKKKKKKKKHSPKNLLLNFVTIEETKADD 902 
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KAAQKN QNSEWATPNPENRQMIMMKKKKKBOOCHSPKNLLLN VTIEETKADDVDSDGNR 
875 KMQKNMQNSEWATPNPENRQMItMKKKKKKKKHSPKNLLLNVVTIEETKADDVDSDGNR 934 

903 VTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLNSKHHI 962 

VTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLN KHHI 
935 VTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDLARHYKSASPQPAFQIQPETPIjNLKHHI 994 

963 IQELPLDNTFVACDSISKCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRP 1011 

IQELPLDNTFVACDSIS CSSSS SDPYSVSDCGYPVTTFEVPVSVHTRP 
995 IQELPLDNTEVACDSISNCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRP 1043 



Table Lll(g). Nucleotide sequence of transcript variant 109P1D4v.8(SEQ ID NO: 273) 

ggtggtccag tacctccaaa gatatggaat acactcctga aatatcctga aacctttttt 60 
ttttcagaat cctttaataa gcagttatgt caatctgaaa gttgcttact tgtactttat 120 
attaatagct attcttgttt ttcttatcca aagaaaaatc ctctaatccc cttttcacat 180 
gatagttgtt accatgttta ggcgttagtc acatcaaccc ctctcctctc ccaaacttct 240 
cttcttcaaa tcaaacttta ttagtccctc ctttataatg attccttgcc tccttttatc 300 
cagatcaatt ttttttcact ttgatgccca gagctgaaga aatggactat tgtataaatt 360 
attcattgcc aagagaataa ttgcatttta aacccatgtt ataacaaaga ataatgatta 420 
tattttgtga tttgtaacaa atacccttta ttttccctta actattgaat taaatatttt 480 
aattatttgt attctcttta actatcttgg tatattaaag tattatcttt tatatattta 540 
tcaatggtgg acacttttat aggtactctg tgtcattttt gatactgtag gtatcttatt 600 
tcatttatct ttattcttaa tgtacgaatt cataatattt gattcagaac agatttatca 660 
ctaattaaca gagtgtcaat tatgctaaca tctcatttac tgattttaat ttaaaacagt 720 
ttttgttaac atgcatgttt agggttggct tcttaataat ttcttcttcc tcttctctct 780 
ctcctcttct tttggtcagt gttgtgcggg ttaatacaac aaactgtcac aagtgtttgt 840 
tgtccgggac gtacattttc gcggtcctgc tagtatgcgt ggtgttccac tctggcgccc 900 
aggagaaaaa ctacaccatc cgagaagaaa ttccagaaaa cgtcctgata ggcaacttgt 960 

tgaaagacct taacttgtcg ctgattccaa acaagtcctt gacaactact atgcagttca 1020 

agctagtgta caagaccgga gatgtgccac tgattcgaat tgaagaggat actggtgaga 1080 

tcttcactac cggcgctcgc attgatcgtg agaaattatg tgctggtatc ccaagggatg 1140 

agcattgctt ttatgaagtg gaggttgcca ttttgccgga tgaaatattt agactggtta 1200 

agatacgttt tctgatagaa gatataaatg ataatgcacc attgttccca gcaacagtta 1260 

tcaacatatc aattccagag aactcggcta taaactctaa atatactctc ccagcggctg 1320 

ttgatcctga cgtaggcata aacggagttc aaaactacga actaattaag agtcaaaaca 1380 

tttttggcct cgatgtcatt gaaacaccag aaggagacaa gatgccacaa ctgattgttc 1440 

aaaaggagtt agatagggaa gagaaggata cctatgtgat gaaagtaaag gttgaagatg 1500 

gtggctttcc tcaaagatcc agtactgcta ttttgcaagt aagtgttact gatacaaatg 1560 

acaaccaccc agtctttaag gagacagaga ttgaagtcag tataccagaa aatgctcctg 1620 

taggcacttc agtgacacag ctccatgcca cagatgctga cataggtgaa aatgccaaga 1680 

tccacttctc tttcagcaat ctagtctcca acattgccag gagattattt cacctcaatg 1740 

ccaccactgg acttatcaca atcaaagaac cactggatag ggaagaaaca ccaaaccaca 1800 

agttactggt tttggcaagt gatggtggat tgatgccagc aagagcaatg gtgctggtaa 1860 

atgttacaga tgtcaatgat aatgtcccat ccattgacat aagatacatc gtcaatcctg 1920 

tcaatgacac agttgttctt tcagaaaata ttccactcaa caccaaaatt gctctcataa 1980 

ctgtgacgga taaggatgcg gaccataatg gcagggtgac atgcttcaca gatcatgaaa 2040 

ttcctttcag attaaggcca gtattcagta atcagttcct cctggagaat gcagcatatc 2100 

ttgactatga gtccacaaaa gaatatgcca ttaaattact ggctgcagat gctggcaaac 2160 

ctcctttgaa tcagtcagca atgctcttca tcaaagtgaa agatgaaaat gacaatgctc 2220 

cagttttcac ccagtctttc gtaactgttt ctattcctga gaataactct cctggcatcc 2280 

agttgatgaa agtaagtgca acggatgcag acagtgggcc taatgctgag atcaattacc 2340 

tgctaggccc tgatgctcca cctgaattca gcctggatcg tcgtacaggc atgctgactg 2400 

tagtgaagaa actagataga gaaaaagagg ataaatattt attcacaatt ctggcaaaag 24 60 

ataatggggt accaccctta accagcaatg tcacagtctt tgtaagcatt attgatcaga 2520 

atgacaatag cccagttttc actcacaatg aatacaaatt ctatgtccca gaaaaccttc 2580 

caaggcatgg tacagtagga ctaatcactg taactgatcc tgattatgga gacaattctg 2640 

cagttacgct ctccatttta gatgagaatg atgacttcac cattgattca caaactggtg 2700 

tcatccgacc aaatatttca tttgatagag aaaaacaaga atcttacact ttctatgtaa 2760 

aggctgagga tggtggtaga gtatcacgtt cttcaagtgc caaagtaacc ataaatgtgg 2820 

ttgatgtcaa tgacaacaaa ccagttttca ttgtccctcc ttacaactat tcttatgaat 2880 

tggttctacc gtccactaat ccaggcacag tggtctttca ggtaattgct gttgacaatg 2940 

acactggcat gaatgcagag gttcgttaca gcattgtagg aggaaacaca agagatctgt 3000 
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ttgcaatcga ccaagaaaca ggcaacataa cattgatgga gaaatgtgat gttacagacc 3060 

ttggtttaca cagagtgttg gtcaaagcta atgacttagg acagcctgat tctctcttca 3120 

gtgttgtaat tgtcaatctg ttcgtgaatg agtcagtgac caatgctaca ctgattaatg 3180 

aactggtgcg caaaagcatt gaagcaccag tgaccccaaa tactgagata gctgatgtat 3240 

cctcaccaac tagtgactat gtcaagatcc tggttgcagc tgttgctggc accataactg 3300 

tcgttgtagt tattttcatc actgctgtag taagatgtcg ccaggcacca caccttaagg 3360 

ctgctcagaa aaacatgcag aattctgaat gggctacccc aaacccagaa aacaggcaga 3420 

tgataatgat gaagaaaaag aaaaagaaga agaagcattc ccctaagaac ctgctgctta 3480 

atgttgtcac tattgaagaa actaaggcag atgatgttga cagtgatgga aacagagtca 3540 

cactagacct tcctattgat ctagaagagc aaacaatggg aaagtacaat tgggtaacta 3600 

cacctactac tttcaagcct gacagccctg atttggcccg acactacaaa tctgcctctc 3660 

cacagcctgc cttccaaatt cagcctgaaa ctcccctgaa tttgaagcac cacatcatcc 3720 

aagaactgcc tctcgataac acctttgtgg cctgtgactc tatctccaat tgttectcaa 3780 

gcagttcaga tccctacagc gtttctgact gtggctatcc agtgacaacc ttcgaggtac 3840 

ctgtgtccgt acacaccaga ccgtcccagc ggcgtgtcac atttcacctg ccagaaggct 3900 

ctcaggaaag cagcagtgat ggtggactgg gagaccatga tgcaggcagc cttaccagca 3960 

catcccatgg cctgcccctt ggctatcctc aggaggagta ctttgatcgt gctacaccca 4020 

gcaatcgcac tgaaggggat ggcaactccg atcctgaatc tactttcata cctggactaa 4080 

agaaagaaat aactgttcaa ccaactgtgg aagaggcctc tgacaactgc actcaagaat 4140 

gtctcatcta tggccattct gatgcctgct ggatgccggc atctctggat cattccagct 4200 

cttcacaagc acaggcctct gctctatgcc acagcccacc actgtcacag gcctctactc 4260 

agcaccacag cccaccagtg acacagacca ttgttctctg ccacagccct ccagtgacac 4320 

agaccatcgc attgtgccac agcccaccac cgatacaggt gtctgctctc caccacagtc 4380 

ctcctctagt gcagggtact gcacttcacc acagcccacc atcagcacag gcctcagccc 4440 

tctgctacag ccctccttta gcacaggctg ctgcaatcag ccacagctct tctctgccac 4500 

aggttattgc cctccatcgt agtcaggccc aatcatcagt cagtttgcag caaggttggg 4560 

tgcaaggtgc taatggacta tgctctgttg atcagggagt gcaaggtagt gcaacatctc 4620 

agttttacac catgtctgaa agacttcatc ccagtgatga ttcaattaaa gtcattcctt 4680 

tgacaacctt cgctccacgc caacaggcca gaccgtccag aggtgattcc cccattatgg 4740 

aaacacatcc cttgtaaagc taaaatagtt acttcaaatt ttcagaaaag atgtatatag 4800 

tcaaaattta agatacaatt ccaatgagta ttctgattat cagatttgta aataactatg 4860 

taaatagaaa cagataccag aataaatcta cagctagacc cttagtcaat agttaaccaa 4920 

aaaattgcaa tttgtttaat tcagaatgtg tatttaaaaa gaaaaggaat ttaacaattt 4 980 

gcatcccctt gtacagtaag gcttatcatg acagagcgta ctatttctga tgtacagtat 5040 

tttttgttgt ttttatcatc atgtgcaata ttactgattt gtttccatgc tgattgtgtg 5100 

gaaccagtat gtagcaaatg gaaagcctag aaatatctta ttttctaagt ttacctttag 5160 

tttacctaaa cttttgttca gataatgtta aaaggtatac gtactctagc cttttttggg 5220 

gctttctttt tgatttttgt ttgtggtttt cagttttttt gttgttgtta gtgagtctcc 5280 

cttcaaaata cacagtaggt agtgtaaata ctgcttgttt gtgtctctct gctgtcatgt 5340 

tttctacctt attccaatac tatattgttg ataaaatttg tatatacatt ttcaataaag 5400 

aatatgtata aactgtacag atctagatct acaacctatt tctctactct ttagtagagt 5460 

tcgagacaca gaagtgcaat aactgcccta attaagcaac tatttgttaa aaagggcccc 5520 

tttttacttt aatagtttag tgtaaagtac atcagaaata aaactgtatc tgacatttta 5580 

agcctgtagt ccattattac ttgggtcttt acttctggga atttgtatgt aacagcctag 5640 

aaaattaaaa ggaggtggat gcatccaaag cacgagtcac ttaaaatatc gacggtaaac 5700 

tactattttg tagagaaact caggaagatt taaatgttga tttgacagct caataggctg 5760 

ttaccaaagg gtgttcagta aaaataacaa atacatgtaa ctgtagataa aaccacatac 5820 

taaatctata agactaaggg atttttgtta ttctagctca act tact gaa gaaaaccact 5880 

aataacaaca agaatatcag gaaggaactt ttcaagaaat gtaattataa atctacatca 5940 

aacagaattt taaggaaaaa tgcagaggga gaaataaggc acatgactgc ttcttgcagt 6000 

caagaagaaa taccaataac acacacagaa caaaaaccat caaaatctca tatatgaaat 6060 

aaaatatatt cttctaagca aagaaacagt actattcata gaaaacatta gttttctcct 6120 

gttgtctgtt atttccttct tttatcctct taactggcca ttatcttgta tgtgcacatt 6180 

ttataaatgt acagaaacat caccaacttg attttcttcc atagcaaaac tgagaaaata 6240 

ccttgtttca gtataacact aaaccaagag acaattgatg tttaatgggg gcggttgggg 6300 

ttggggggga gtcaatatct cctattgatt aacttagaca tagattttgt aatgtataac 6360 

ttgatattta atttatgatt aaactgtaat tttgtaacat aaactgtggt aattgcataa 6420 

tttcattggt gaggatttcc tttgaatatt gagaaagttt cttttcatgt gcccagcagg 6480 

ttaagtagcg ttttcagaat atacattatt cccatccatt gtaaagttcc ttaagtcata 6540 

tttgactggg cgtgcagaat aacttcttaa ctattaacta tcagagtttg attaataaaa 6600 

ttaattaatt ttttttctcc ttcgtgttgt taatgttcca agggatttgg agcatactgg 6660 

ttttccaggt gcatgtgaat cccgaaggac tgatgatatt tgaatgttta ttaaattatt 6720 
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atcacacaaa tgtgttgata ttgtggctat tgttgatgtt gaaaattgta aacttgggga 6780 

agattaagaa aagaaccaat agtgacaaaa atcagtgctt ccagtagatt ttagaacatt 6840 

ctttgcctca aaaaacctgc aaagatgatg tgagattttt tcttgtgttt taattatttt 6900 

cacattttct ctctgcaaac ctttagtttt ctgatgatct acacacacac atacacacac 6960 

acacacacac acgtgcacac acacacattt aaaggatata aaaagaagag gttgaaagat 7020 

tattaaataa cttatcaggc atctcaatgg ttactatcta tgttagtgaa aatcaaatag 7080 

' gactcaaagt tggatatttg ggatttttct tctgacagta taatttattg agttactagg 7140 

gaggttctta aatcctcata tctggaaact tgtgaagttt tgacaccttt cctatagata 7200 

taggaatgaa ccaatacgct tttattaccc tttctaactc tgattttata atcagactta 7260 

gattgtgttt agaatattaa atgactgggc accctcttct tggtttttac cagagaggct 7320 

ttgaatggaa gcaggctgag agtagccaaa gaggcaaggg gtattagccc agttattctc 7380 

ccctatgcct tctcttccta agcgtccact aggtctggcc ttggaaatct gttacttcta 74 40 

cggcttcaga tctgatgata tctttttcat cacattacaa gttatttctt tgactgaata 7500 

gacagtggta taggttgaca cagcacacaa gtggctattg tgatgtatga tgtatgtagt 7560 

cccacaactg caaaacgtct tactgaagca acaatcgaaa aatggttctg ttttaaaaag 7620 

gattttgttt gatttgaaat taaaacttca aactgaatga cttatatgag aataatatgt 7680 

tcaatcaaag tagttattct attttgtgtc catattccat tagattgtga ttattaattt 7740 

tctagctatg gtattactat atcacacttg tgagtatgta ttcaaatact aagtatctta 7800 

tatgctacgt gcatacacat tcttttctta aactttacct gtgttttaac taatattgtg 7860 

tcagtgtatt aaaaattagc ttttacatat gatatctaca atgtaataaa tttagagagt 7920 

aattttgtgt attcttattt acttaacatt ttacttttaa ttatgtaaat ttggttagaa 7980 

aataataata aatggttagt gctattgtgt aatggtagca gttacaaaga gcctctgcct 8040 

tcccaaacta atatttatca cacatggtca ttaaatggga aaaaaataga ctaaacaaat 8100 

cacaaattgt tcagttctta aaatgtaatt atgtcacaca cacaaaaaaa tccttttcaa 8160 

tcctgagaaa attaaaggtg ttttactcac atggatattt caacattagt tttttttgtt 8220 

tgtttctttt tcatggtatt actgaaggtg tgtatactcc ctaatacaca tttatgaaaa 8280 

tctacttgtt tagactttta tttatactct tctgatttat attttttatt ataattatta 8340 

tttcttatct tcttttatat tttttggaaa ccaaatttat agttagttta ggtaaacttt 8400 

ttattatgac cattagaaac tattttgaat gtttccaact ggctcaattg gctgggaaaa 84 60 

catgggaaca agagaagctg aaatatattt ctgcaagaac ctttctatat tatgtgccaa 8520 

ttaccacacc agatcaattt tatgcagagg ccttaaaata ttctttcaca gtagctttct 8580 

tacactaacc gtcatgtgct tttagtaaat atgattttta aaagcagttc aagttgacaa 8640 

cagcagaaac agtaacaaaa aaatctgctc agaaaaatgt atgtgcacaa ataaaaaaaa 8700 

ttaatggcaa ttgtttagtg actgtaagtg atacttttta aagagtaaac tgtgtgaaat 8760 

ttatactatc cctgcttaaa atattaagat ttttatgaaa tatgtattta tgtttgtatt 8820 

gtgggaagat tcctcctctg tgatatcata cagcatctga aagtgaacag tatcccaaag 8880 

cagttccaag catgctttgg aagtaagaag gttgactatt gtatggccaa ggatggcagt 8940 

atgtaatcca gaagcaaact tgtattaatt gttctatttc aggttctgta ttgcatgttt 9000 

tcttattaat atatattaat aaaagttatg agaaat 9036 

Table Llll(g). Nucleotide sequence alignment of i09P1D4 V.I (SEQIDNO: 274)and109P1D4v.8(SEQIDNO: 275) 

Score = 5664 bits (2946), Exped = O.OIdentifies = 3000/3027 (99%) Strand = Plus / Plus 

V.l : 852 ttgttgtccgggacgtacattttcgcggtGCtgctagcatgcgtggtgttccactctggc 911 

IlllllllllllllllllllllillltllllUlltl lllltllllilllllllMltl 
V.8 : 837 ttgttgtccgggacgtacattttcgcggtcctgctagtatgcgtggtgttccactctggc 896 

V.l : 912 gcccaggagaaaaactacaccatccgagaagaaatgccagaaaacgtcctgataggcgac 971 

illlllMlllillinillllillllllllllll lillMlllllllililiili II 
V.8 : 897 gcccaggagaaaaactacaccatccgagaagaaattccagaaaacgtcctgataggcaac 956 

V.l : 972 ttgttgaaagaccttaacttgtcgctgattccaaacaagtccttgacaactgctatgcag 1031 

liMIIMIIliNllllllilllilllllNlilDMlllllllllMt iliilil) 
V.8 : 957 ttgttgaaagaccttaacttgtcgctgattccaaacaagtccttgacaactactatgcag 1016 

V.l : 1032 ttcaagctagtgtacaagaccggagatgtgccactgattcgaattgaagaggatactggt 1091 

llllllltltilillll}li!intl||)illtlll]lllll]illl)illllilliil] 
V.8 : 1017 ttcaagctagtgtacaagaccggagatgtgccactgattcgaattgaagaggatactggt 1076 



V.l : 1092 gagatcttcactactggcgctcgcattgatcgtgagaaattatgtgctggtatcccaagg 1151 

Hiiiitiiiiii) liiiiiiiiiiiitiiiiiiiiiMiiiiiiniiiniiiiiii 
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V.8 : 1077 gagatcttcactaccggcgctcgcattgatcgtgagaaattatgtgctggtatcccaagg 1136 

V 1 : 1152 gatgagcattgcttttatgaagtggaggttgccattttgccggatgaaatatttagactg 1211 

MiiiiiiiiiiiiiimiiimiminiimiMHiiiiiiiiiiiiiiiiii 

V,8 : 1137 gatgagcattgcttttatgaagtggaggttgccattttgccggatgaaatatttagactg 1196 

V 1 ' 1212 gttaagatacgttttctgatagaagatataaatgataatgcaccattgttcccagcaaca 1271 

iiiiiiiMiiiiMiiiiiiiniiimiiiiimiiiiim'iMimiiiiii 

V-8 : 1197 gttaagatacgttttctgatagaagatataaatgataatgcaccattgttcccagcaaca 1256 

V 1 • 1272 gttatcaacatatcaattccagagaactcggctataaactctaaatatactctcccagcg 1331 

* * iiiiiiiiiiiiiHiiiiuiiiiiiimiiiniiiiiiiimmiiimiiH ^^^^ 

v.8 : 1257 gttatcaacatatcaattccagagaactcggctataaactctaaatatactctcccagcg 1316 

V 1 • 1332 qctgttgatcctgacgtaggaataaacggagttcaaaactacgaactaattaagagtcaa 1391 

' . iiiiiiiiiiiiiiiinii iiinmmiiiiiiiiimiiiinMiMiiiii 

v.8 : 1317 gctgttgatcctgacgtaggcataaacggagttcaaaactacgaactaattaagagtcaa 1376 



V 1 • 1392 aacatttttggcctcgatgtcattgaaacaccagaaggagacaagatgccacaactgatt 1451 

' ' lllllllllilillllllinitlllllllllillltllHilinililllilililll 
V.8 : 1377 aacatttttggcctcgatgtcattgaaacaccagaaggagacaagatgccacaactgatt 



1436 



V 1 • 1452 qttcaaaaggagttagatagggaagagaaggatacctacgtgatgaaagtaaaggttgaa 1511 

' ■ iiiiiiniiiiitiiiiiinininntnMiii iiiiiiiiiiMinnmi 

v.8 : 1437 gttcaaaaggagttagatagggaagagaaggatacctatgtgatgaaagtaaaggttgaa 1496 

V 1 • 1512 aatqqtggctttcctcaaagatccagtactgctattttgcaagtgagtgttactgataca 1571 

' MiiiiiiiiiiiiiMiiiiiiiiiiiiiimmiimii iiMiiiiiiiMii 

V.8 : 1497 gatggtggctttcctcaaagatccagtactgctattttgcaagtaagtgttactgataca 1556 

V 1 • 1572 aatgacaaccacccagtctttaaggagacagagattgaagtcagtataccagaaaatgct 1631 

' * iiiMiiiiiiiiiiiiiMiiiiiiiiiiiimiimMimiiiiiiiiiiiiii 

V.8 : 1557 aatgacaaccacccagtctttaaggagacagagattgaagtcagtataccagaaaatgct 1516 

VI -1632 cctgtaggcacttcagtgacacagctccatgccacagatgctgacataggtgaaaatgcc 1691 

' ' iiiiiiiiiiiMiiiiiiiiiiiniiiiiiMinmiiNinMmiiiHiii 

v.8 : 1617 cctgtaggcacttcagtgacacagctccatgccacagatgctgacataggtgaaaatgcc 1676 

V 1 • 1692 aagatccacttctctttcagcaatctagtctccaacattgccaggagattatttcacctc 1751 

' ■ iiiiiiiiimi null iiiiiHiiiim Hill 111 miminniiHi II 

v.8 : 1677 aagatccacttctctttcagcaatctagtctccaacattgccaggagattatttcacctc 1736 

V 1 • 1752 aatgccaccactggacttatcacaatcaaagaaccactggatagggaagaaacaccaaac 1811 

' * iiiiiiMiiiiiiiiiiiiiiimniiiiiiiiiimiiiiiimiiimiMi ^^^^ 

v.8 : 1737 aatgccaccactggacttatcacaatcaaagaaccactggatagggaagaaacaccaaac 1796 

V 1 - 1812 cacaagttactggttttggcaagtgatggtggattgatgccagcaagagcaatggtgctg 1871 

" ' iiiiiiiiiMiiiiiiiniiiiiiiiiiiiiimimiMiiiiiiiMiiuni 

v.8 : 1797 cacaagttactggttttggcaagtgatggtggattgatgccagcaagagcaatggtgctg 1856 

V 1 • 1872 qtaaatgttacagatgtcaatgataatgtcccatccattgacataagatacatcgtcaat 1931 

' ' niiiiiiiiiiiiiiiinitiiiiiiiiiniiiitiiiniiiiiiiitiMiiiii 

v.8 : 1857 gtaaatgttacagatgtcaatgataatgtcccatccattgacataagatacatcgtcaat 1916 
v.l : 1932 cctgtcaatgacacagttgttctttcagaaaatattccactcaacaccaaaattgctctc 1991 
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iiiililiiiiiiiilliiiliiiiiiiiiiliiiiilliiililiiillitlliiiiii 

V.8 : 1917 cctgtcaatgacacagttgttctttcagaaaatattccactcaacaccaaaattgctctc 1976 

V.l : 1992 ataactgtgacggataaggatgcggaccataatggcagggtgacatgcttcacagatcat 2051 

llllllillllllllllMltllllilillililllitllllMlilllMMIMMII 

V.8 : 1977 ataactgtgacggataaggatgcggaccataatggcagggtgacatgcttcacagatcat 2036 

V.l : 2052 gaaatccctttcagattaaggccagtattcagtaatcagttcctcctggagactgcagca 2111 

ll)illl)Illil]lllllillj|llllitl]il)llllll)llil illllll 

V.8 : 2037 gaaattcctttcagattaaggccagtattcagtaatcagttcctcctggagaatgcagca 2096 

V.l : 2112 tatcttgactatgagtccacaaaagaatatgccattaaattactggctgcagatgctggc 2171 

lllliMllillllllillilllilDlllllilllllllillliMllltiltMIIM 

V.8 : 2097 tatcttgactatgagtccacaaaagaatatgccattaaattactggctgcagatgctggc 2156 

V.l : 2172 aaacctcctttgaatcagtcagcaatgctcttcatcaaagtgaaagatgaaaatgacaat 2231 

lllMiltlliNllillllilll itIillllllllltlllilllllllilltlMIMI 

V.8 : 2157 aaacctcctttgaatcagtcagcaatgctcttcatcaaagtgaaagatgaaaatgacaat 2216 

V.l : 2232 gctccagttttcacccagtctttcgtaactgtttctattcctgagaataactctcctggc 2291 

llllllMMIltlillllliillllDlllliilllllllitMnMliilillMIl 

V.8 : 2217 gctccagttttcacccagtctttcgtaactgtttctattcctgagaataactctcctggc 2276 

V.l : 2292 atccagttgacgaaagtaagtgcaatggatgcagacagtgggcctaatgctaagatcaat 2351 

llllllllll lllillllllllll lllllllllllllllllllllilli llllllll 

V.8 : 2277 atccagttgatgaaagtaagtgcaacggatgcagacagtgggcctaatgctgagatcaat 2336 

V.l : 2352 tacctgctaggccctgatgctccacctgaattcagcctggattgtcgtacaggcatgctg 2411 

lillllMlllllltlllliillllllllllllinillll] titllllliilllllll 

V.8 : 2337 tacctgctaggccctgatgctccacctgaattcagcctggatcgtcgtacaggcatgctg 2396 

V.l : 2412 actgtagtgaagaaactagatagagaaaaagaggataaatatttattcacaattctggca 2471 

iniMlilliliillllMIIIIIIIIIII'llliMlliMlliilllllllillllli 

V.8 : 2397 actgtagtgaagaaactagatagagaaaaagaggataaatatttattcacaattctggca 2456 

V.l : 2472 aaagataacggggtaccacccttaaccagcaatgtcacagtctttgtaagcattattgat 2531 

lllilill lllIililllliiillllMllllllilMINIinillllinilllll 

V.8 : 2457 aaagataatggggtaccacccttaaccagcaatgtcacagtctttgtaagcattattgat 2516 

V.l : 2532 cagaatgacaatagcccagttttcactcacaatgaatacaacttctatgtcccagaaaac 2591 

V.8 : 2517 cagaatgacaatagcccagttttcactcacaatgaatacaaattctatgtcccagaaaac 2576 

V.l : 2592 cttccaaggcatggtacagtaggactaatcactgtaactgatcctgattatggagacaat 2651 

IlilliiniMlllllilillllitililliilililiiitiiillllllliilillll 

V.8 : 2577 cttccaaggcatggtacagtaggactaatcactgtaactgatcctgattatggagacaat 2636 

V.l : 2652 tctgcagttacgctctccattttagatgagaatgatgacttcaccattgattcacaaact 2711 

llllllliMMIIlMlllllllillllllllllllllllllDllllinilllilil 

V.8 : 2637 tctgcagttacgctctccattttagatgagaatgatgacttcaccattgattcacaaact 2696 



V.l : 2712 ggtgtcatccgaccaaatatttcatttgatagagaaaaacaagaatcttacactttctat 2771 

lllinnilllllllllllllilllllllllllllillllllllllllllllllMMl 
V.8 : 2697 ggtgtcatccgaccaaatatttcatttgatagagaaaaacaagaatcttacactttctat 2756 



wo 2004/098515 PCTAJS2004/0 13568 

293 

V 1 : 2772 gtaaaggctgaggatggtggtagagtatcacgttcttcaagtgccaaagtaaccataaat 2831 

liniiiiMniiiiniiiiiiiiMiMiMiiiiiiiiiNiiiiiiiiiiM 

V.8 : 2757 gtaaaggctgaggatggtggtagagtatcacgttcttcaagtgccaaagtaaccataaat 2816 

V 1 : 2832 gtggttgatgtcaatgacaacaaaccagttttcattgtccctccttccaactgttcttat 2891 

iiiiiiiiiiiiiiiiiiiiiiiiimmmniiiimui ihm mm! 

v.8 : 2817 gtggttgatgtcaatgacaacaaaccagttttcattgtccctccttacaactattcttat 2876 



V.l : 2892 gaattggttctaccgtccactaatccaggcacagt^ 

} 1 1 1 ] 1 1 1 1 1 1 1 1 i I ] 1 1 i 1 1 1 ] 1 1 1 1 1 11 1 1 1 1 i 1 1 1 1 1 i 1 i ) i n I I I 1 I M 1 M I M 
V 8 • 2877 gaattggttctaccgtccactaatccaggcacagtggtctttcaggtaattgctgttgac 



2951 
2936 



v.l : 2952 -t,acactgg«^^^^^ 

V.8 : 2937 aatgacactggcatgaatgcagaggttcgttacagcattgtaggaggaaacacaagagat 2996 

V.l : 3012 ctgtttgcaatcgaccaagaaacaggcaacataacattgatggagaaatgtgatg^ 3071 

I ) { I ] I I ] I t I I ) I I ) I 1 ] I I I I 1 ] 1 1 i 1 I i ) 1 t I I I i 1 I I 11 M I 1 N M 1 I 1 M t I 1 I 
v.8 : 2997 ctgtttgcaatcgaccaagaaacaggcaacataacattgatggagaaatgtgatgttaca 3056 



V.l : 3072 
V,8 : 3057 



gaccttggtttacacagagtgttggtcaaagctaatgacttaggacagcctgattctc^ 3131 

iiiiMiiiiiiii!iiiiMiiiiimnmmm»inn*^''>''""*'' 

gaccttggtttacacagagtgttggtcaaagctaatgacttaggacagcctgattctctc 3116 



3132 ttcagtgttgtaattgtcaatctgttcgtgaatgagtc^^^ 3191 

3176 



,i,i,ii)iii))iiiiiiiiiiiiimmmm miiiiiiiinmniii 

v.8 : 3117 ttcagtgttgtaattgtcaatctgttcgtgaatgagtcagtgaccaatgctacactgatt 



3251 



V 1 : 3192 aatgaactggtgcgcaaaagcactgaagcaccagtgaccccaaatactgagat^^^ 

mimmmimimi NiiiiiniiiiiiiiiiniiiiiiMimim 

v.8 : 3177 aatgaactggtgcgcaaaagcattgaagcaccagtgaccccaaatactgagatagctgat 3235 

V 1 • 3252 gtatcctcaccaactagtgactatgtcaagatcctggttgcagctgttgctggcacc^^ 3311 

' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 111 m m m 1 1 111 III m m m n n ! 1 1 1 111 III 

v.8 : 3237 gtatcctcaccaactagtgactatgtcaagatcctggttgcagctgttgctggcaccata 3296 

V 1 • 3312 actgtcgttgtagttattttcatcactgctgtagtaagatgtcgccaggcaccacacc^ 3371 

• iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiMiiimmmmMi 

v.8 : 3297 actgtcgttgtagttattttcatcactgctgtagtaagatgtcgccaggcaccacacctt 33b6 
V.l : 3372 aaggctgctcagaaaaacaagcagaattctgaatgggctacc^ 3431 

II 1 1 ] 1 1 ) 1 1 ) I ) 1 1 ] t ) I 1 1 u 1 1 111 II 1 1 III 11 1 1 1 1 1 1 1 i m I m i 1 1 1 1 1 1 



v.8 : 3357 aaggctgctcagaaaaacatgcagaattctgaatgggctaccccaaacccagaaaacagg 3416 

V 1 • 3432 cagatgataatgatgaagaaaaagaaaaagaagaagaagcattcccctaagaacttgctg 3491 

V.l . i^^iiTiiiiiiiiiMiiiiiiiiiiiiiMiiiinniiiiniiiiiiii mil 

v.8 : 3417 cagatgataatgatgaagaaaaagaaaaagaagaagaagcattcccctaagaacctgctg 347 6 

V 1 : 3492 cttaattttgtcactattgaagaaactaaggcagatgatgttgacagtgatggaaacaga 3551 

) ) 1 1 1 } 1 1 ) 1 11 1 II II } II 1 1 1 II II m 1 1 III I II i II m 1 1 1 M I i 1 1 1 1 1 1 1 1 

v.8 : 3477 cttaatgttgtcactattgaagaaactaaggcagatgatgttgacagtgatggaaacaga 3536 

V.l : 3552 g^cacactagaccttcctattgatctagaagagcaaac^ 3611 

V.8 : 3537 gtcacactagaccttcctattgatctagaagagcaaacaatgggaaagtacaattgggta 3596 
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V.l : 3612 actacacctactactttcaagcccgacagccctgatttggcccgacactacaaatctgcc 3671 

ililllilillilllilllllll lltlllltllllllllllllllillllllllillll 
V.8 : 3597 actacacctactactttcaagcctgacagccctgatttggcccgacactacaaatctgcc 3656 

V.l : 3672 tctccacagcctgccttccaaattcagcctgaaactcccctgaattcgaagcaccacatc 3731 

illllllllllililllllllllllllllllilllillllllllll lllililllllil 
V.8 : 3657 tctccacagcctgccttccaaattcagcctgaaactcccctgaatttgaagcaccacatc 3716 

V.l : 3732 atccaagaactgcctctcgataacacctttgtggcctgtgactctatctccaagtgttcc 3791 

IMIMIlllMllliniltlilllMlllllllNllilttllllllliil iilMl 
V.8 : 3717 atccaagaactgcctctcgataacacctttgtggcctgtgactctatctccaattgttcc 3776 

V.l : 3792 tcaagcagttcagatccctacagcgtttctgactgtggctatccagtgacgaccttcgag 3851 

lllilliillllitlillillllllliillllliilllllllllllllll MIMIMI 
V.8 : 3777 tcaagcagttcagatccctacagcgtttctgactgtggctatccagtgacaaccttcgag 3836 

V.l : 3852 gtacctgtgtccgtacacaccagaccg 3878 

illMDIlllllillllllMllin 
V.8 : 3837 gtacctgtgtccgtacacaccagaccg 3863 

Score = 1567 bits (815), Expect O.OIdentities ^ 829/836 (99%) Strand = Plus / 
Plus 

V.l : 3 ggtggtccagtacctccaaagatatggaatacactcctgaaatatcctgaaaactttttt 62 

IIIIMIilllitllliiMIMliilllillllliliiilMlllllllll lllllit 
V.8 : 1 ggtggtccagtacctccaaagatatggaatacactcctgaaatatcctgaaacctttttt 60 

V.l : 63 ttttcagaatcctttaataagcagttatgtcaatctgaaagttgcttacttgtactttat 122 

MilillilllMltliillllllillilllltlllllillllllltlilllllllllll 
V.8 : 61 ttttcagaatcctttaataagcagttatgtcaatctgaaagttgcttacttgtactttat 120 

V.l : 123 attaatagctattcttgtttttcttatccaaagaaaaatcctctaatccccttttcacat 182 

ItlillMltllilillililllllllllllllllllllllllllitllllMiMIIII 
V.8 : 121 attaatagctattcttgtttttcttatccaaagaaaaatcctctaatccccttttcacat 180 

V.l : 183 gatagttgttaccatgtttaggcattagtcacatcaacccctctcctctcccaaacttct 242 

llllllllllllMlllllllll ItlllllMllIllllillllllltlllllllMIl 
V.8 : 181 gatagttgttaccatgtttaggcgttagtcacatcaacccctctcctctcccaaacttct 240 

V.l : 243 cttcttcaaatcaaactttattagtccctcctttataatgattccttgcctcgttttatc 302 

lllllllllltllllillliililllllltilllltlittllllllllilll ililiti 
V.8 : 241 cttcttcaaatcaaactttattagtccctcctttataatgattccttgcctccttttatc 300 

V.l : 303 cagatcaattttttttcactttgatgcccagagctgaagaaatggactactgtataaatt 362 

iMIIIIIilillltllillllllllllllilllMlllllMDIIil ItllDlill 
V.8 : 301 cagatcaattttttttcactttgatgcccagagctgaagaaatggactattgtataaatt 360 

V.l : 363 attcattgccaagagaataattgcattttaaacccatattataacaaagaataatgatta 422 

lllllilillllllllilllttilllilDIIIIIII illlDllllllllillDIII 
V.8 : 361 attcattgccaagagaataattgcattttaaacccatgttataacaaagaataatgatta 420 

V.l : 423 tattttgtgatttgtaacaaataccctttattttcccttaactattgaattaaatatttt 482 

lllllllllillMIMIIlMltlllliDinitltlNllllllllllillliltll 
V.8 : 421 tattttgtgatttgtaacaaataccctttattttcccttaactattgaattaaatatttt 480 
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V.l : 483 aattatttgtattctctttaactatcttggtatattaaagtattatctttte^^ 542 

HiiiiiiiiiiMiiHiiiiiiiiiiitiiiiiiiiiiimU^^^^^ 

V.8 : 481 aatta 



tttgtattctctttaactatcttggtatattaaagtattatcttttatatattta 540 



V.l : 543 tcaatggtggacacttttataggtactctgtgtcatttttgatactgtaggt^ 602 

iiiiHiiiiiiiiiiHi 11 1111 111 11)1 iiimiimiiiiin^^^^ 

v.8 : 541 tcaa 



tggtgg^cacttttataggtactctgtgtcatttttgatactgtaggtatcttat^ 600 



V.l : 603 

V.8 : 601 

V.l : 663 

V.8 : 661 

V.l : 723 

V.8 : 721 



tcatttatctttattcttaatgtacgaattcataatatttgattcagaacaaat^ 662 
tcatttatctttattcttaatgtacgaattcataatatttgattcagaacagatttatca 660 



ctaattaacaaagtgtcaattatgctaacatctcatttactgattttaatttaaaacagt 722 
ctaattaacagagtgtcaattatgctaacatctcatttactgattttaatttaaaacagt 720 



782 



liltUtaacaUcatgtttagggttggcttcttaataatttcttcttcctcttctctct 780 
ctcctcttcttttggtcagtgttgtgcgggttaatacaacaaactgtaacaagtgt 838 



V.l : 783 ^;-yi^yj]yyyj[|,ininniiiiiiiiiiiiiiiii iiimii 

v.8 : 781 ctcctcttcttttggtcagtgttgtgcgggttaatacaacaaactgtcacaagtgt 836 

Table UV(g). Peptide sequences of protein coded by 109P1D4 v.8 (SEQ ID NO: 276) 

MrevSilS SSSSLSPLLL VSWRVNTTN CHKCLLSGTY IFAVLLVCW FHSGAQEKNY 

tiSeSenv lignllkdln lslipnkslt ttmqfklvyk tgdvplirie edtgeifttg 

ARIDREKLCA GIPRDEHCFY EVEVAILPDE IFRLVKIRFL lEDINDNAPL FPATVINISI 
SSSS TLPAAVDPDV GINGVQNYEL IKSQNIFGLD VIETPEGDKM PQLIVQKELD 
SeS™ VKVEDGGFPQ RSSTAILQVS VTDTNDNHPV fketeievsi penapvgtsv 
TOLHATDADI GENAKIHFSF SNLVSNIARR LFHLNATTGL ITIKEPLDRE ETPNHKLLVL 
ASDGGLMPAR AMVLVNVTDV NDNVPSIDIR YIVNPVNDTV VLSENIPLNT KIALITVTDK 
DADHNGRVTC FTDHEIPFRL RPVFSNQFLL ENAAYLDYES TKEYAIKLIA ADAGKPPLNQ 
?AMTFTKVKD ENDNAPVFTQ SFVTVSIPEN NSPGIQLMKV SATDADSGPN AEINYLLGPD 540 
S^FsSS ?gSJ^S dSkEDKYLF TILAKDNGVP PLTSNVTVFV SIIDQNDNSP ^00 
VFTHNEYKFY VPENLPRHGT VGLITVTDPD YGDNSAVTLS ILDENDDFTI DSQTGVIRPN 
isfdSkSs YTFYVKAEDG GRVSRSSSAK VTINWDVND NKPVFIVPPY NYSYELVLPS 
tSI^v ^Ivdndtgmn AEVRYSIVGG NTRDLFAIDQ ETGNITLMEK CDVTDLGLHR 780 
vlvSdlgq PDSLFSWIV NLFVNESVTN ATLINELVRK SIEAPVTPNT EIADVSSPTS 840 
SiS^?AAV AGTITWWI FITAWRCRQ APHLKAAQKN MQNSEWATPN PENRQMIMMK 900 
SS^P KNLLLNWTI EETKADDVDS DGNRVTLDLP IDLEEQTMGK YNWVTTPTTF 960 
S?SIf QIQPBTPLNL KHHIIQELPL DNTFVACDSI SNCSSSSSDP 1020 
S?SDcSpV TTFEVPVSVH TRPSQRRVTF HLPEGSQESS SDGGLGDHDA GSLTSTSHGL 1080 
PLGYPQEEYF DRATPSNRTE GDGNSDPEST FIPGLKKEIT VQPTVEEASD NCTQECLIYG 
HSDACWMPAS LDHSSSSQAQ ASALCHSPPL SQASTQHHSP PVTQTIVLCH SPPVTQTIAL 
?HSPPPIQVS ALHHSPPLVQ GTALHHSPPS AQASALCYSP PLAQAAAISH SSSLPQVIAL 1260 
SaQSsJs ^GWVQGAN GLCSVDQGVQ GSATSQFYTM SERLHPSDDS IKVIPLTTFA 1320 
PRQQARPSRG DSPIMBTHPL 

TableLV(g).Aminoacldsequence alignment Of 109P1D4V.1 (SEQ ID NO: 277)and109M 278) 
S = 1961 bits (5081). E^ect = O.OIdentities = 992/1009 (98%). Positives = 995/1009 (98%) 

VI - 3 liSGTYIEAVUACVVFHSGAQEKNYTIREEMPENVLIGDLLKDLNLSLIPNKSLTTflMQ 62 

LLSGTYIEAVLL CWFHSGaQEKNYTIREE+PENVLIG+LLKDLNLSLIPNKSLTT MQ 
V.8 : 35 LLSGTYIFAVLLVCWrHSGAQEKNYTIREEIPENVLIGNLLKDLNLSLIPNKSLTTTMQ 94 

VI -63 FKLVYKTGDVPLIRIEEDTGEIFTTGARIDREKLCflGIPRDEHCFYEVEVAILPDEIFRL 122 

FKLVVKTGDTOLIRIEEDTGEIFTTGAiaDREKLaVGIPRDEHCFYEVEVAILPDEiroL 
V 8 -95 FKLVYKTGDVPLIRIEEDTGEIFTTGftRIDRBKI.CAGIPRDEHCFYEVEVAILPDEIFRL 154 



60 
120 
180 
240 
300 
360 
420 
480 



600 
660 
720 



1140 
1200 



wo 2004/098515 PCT/US2004/0 13568 

296 



V 1 

V - J. 


. 123 


VKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIKSQ 182 






VKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGIKGVQNYELIKSQ 




V.8 


: 155 


VKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIKSQ 214 


V - J. 


■ XO J 


NIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVTDT 


242 






NIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVTDT 




V.8 


: 215 


HIFGLDVJETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVTDT 


274 


\r 1 

V . X 




NDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLFHL 


302 






NDNHPVFECETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLFHL 




V.8 


: 275 


NDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLFHL 


334 


\T 1 
V . X 




NATTGLITIKEPLDREETPNHKLLVLASDGGLMPARAMVLVNVTDVNDNVPSIDIRYIVN 


362 






NATTGLITIKEPLDREETPNHKLLVLASDGGLMPARAMVLVNVTDVNDNVPSIDIRYIVN 




V<8 


: 335 


NATTGLITIKEPLDREETPNHKLLVLASDGGLMPARAMVLVNVTDVNDNVPSIDIRYIVN 


394 


V.J. 


O DO 


PVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLETAA 


422 






PVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLE AA 




V.8 


: 395 


PVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLENAA 


454 


XT 1 

V.J. 


• fi ^ O 


YLDYESTKEYAIKLLAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNSPG 


482 






YLDYESTKEYAIPCLLAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNSPG 




V.8 


: 455 


YLDYESTKEYAIKLLAADAGKPPLNQSAMLFI KVKDENDNAPVFTQS FVTVS I PENNS PG 


514 


XT 1 
V.J. 




IQLTKVSAMDADSGPNAKINYLLGPDAPPEFSLDCRTGMLTWKKLDREKEDKYLFTILA 


542 






IQL KVSA DADSGPNA+INYLLGPDAPPEFSLD RTGMLTWBCKLDREKEDKYLFTILA 




V.8 


: 515 


IQLMKVSATDADSGPNAEINYLLGPDAPPEFSLDRRTGMLTWKKLDREKEDKYLFTILA 


574 


V . J. 


: o4o 


KDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRHGTVGLITVTDPDYGDN 


602 






KDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEY FYVPENLPRHGTVGLITVTDPDYGDN 




V.8 


: 575 


KDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEYKFYVPENLPRHGTVGLITVTDPDYGDN 


634 


V • i 


: ou J 


SAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVTIN 


662 






SAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVTIN 




V.8 


: 635 


SAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVTIN 


694 


V. 1 


I boo 


WDVNDNKPVFIVPPSNCSYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNTRD 


722 






WDVNDNKPVFIVPP N aYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNTRD 




V.8 


: 695 


WDVNDNKPVFIVPPYNYSYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNTRD 


754 


V. 1 


"T O 1 

: 723 


LFAIDQETGNITMIEKCDVTDLGLHRVLVKANDLGQPDSLFSWIVNLFVNESVTNATLI 


782 






LFAIDQETGNITLMEKCDVTDLGLHRVLVKANDLGQPDSLFSWIVNLFVNESVTNATLI 




v.8 


: 755 


LFAIDQETGNITLMEKCDVTDLGLHRVLVKANDLGQPDSLFSWIVNLFVNESVTNATLI 


814 


V . X 


- TR ^ 

: / oo 


NELVRKSTEAPVTPNTEIADVSSPTSDYVKILVAAVAGTITWWIFITAWRCRQAPHL 


842 






NELVRKS EAPVTPNTEIADVSSPTSDYVKILVAAVAGTITWWIFITAWRCRQAPHL 




V.8 


: 815 


NELVRKSIEAPVTPNTEIADVSSPTSDYVKILVAAVAGTITWWIFITAWRCRQAPHI, 


874 


V . X 


- SiA'i 
• 040 


KAAQKNKQNSEWATPNPENRQMIMMKKKKKKKKHSPKNLLLNFVTIEETKADDVDSDGNR 


902 






KAAQKN QNSEWATPNPENRQMIMMKKKKKKKKHSPKNLLLN VTIEETKADDVDSDGNR 




V . o 


. o / o 


KAAQKNMQNSEWATPNPENRQMIMMKKKECKKKKHSPKNLLLNVVTIEETKADDVDSDGNR 


934 


V.l 


: 903 


VTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLNSKHHI 


962 






VTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLN KHHI 




V.8 


: 935 


VTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLNIJaiH 


994 


V.l 


: 963 


IQELPLDNTFVACDSISKCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRP 1011 








IQELPIiDNTFVACDSIS CSSSSSDPYSVSDCGYPVTTFEVPVSVHTRP 




V.8 


: 995 


IQELPLDOTFVACDSISNCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRP 1043 





Table LU(h). Nucleotide sequence of transcript variant 1 09P1 D4 v.9 (SEQ ID NO: 279) 

cccctttctc cccctctgtt aagtccctcc ccctcgccat tcaaaagggc tggctcggca 60 

ctggctcctt gcagtcggcg aactgtctgg gcgggaggag ccgtgagcag tagctgcact 120 

cagctgcccg cgcggcaaag aggaaggcaa gccaaacaga gtgcgcagag tggcagtgcc 180 

agcggcgaca caggcagcac aggcagcccg ggctgcctga atagcctcag aaacaacctc 240 

agcgactccg gctgctctgc ggactgcgag ctgtggcggt agagcccgct acagcagtcg 300 

cagtctccgt ggagcgggcg gaagcctttt ttctcccttt cgtttacctc ttcattctac 360 
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tctaaaggca 
taccagagcg 
gcttggctga 
tcaagtgttg 
attttcgcgg 
accatccgag 
ttgtcgctga 
accggagatg 
gctcgcattg 
gaagtggagg 
atagaagata 
ccagagaact 
ggcataaacg 
gtcattgaaa 
agggaagaga 
agatccagta 
tttaaggaga 
acacagctcc 
agcaatctag 
atcacaatca 
gcaagtgatg 
aatgataatg 
gttctttcag 
gatgcggacc 
aggccagtat 
acaaaagaat 
tcagcaatgc 
tctttcgtaa 
agtgcaacgg 
gctccacctg 
gatagagaaa 
cccttaacca 
gttttcactc 
gtaggactaa 
attttagatg 
atttcatttg 
ggtagagtat 
aacaaaccag 
actaatccag 
gcagaggttc 
gaaacaggca 
gtgttggtca 
aatctgttcg 
agcattgaag 
gactatgtca 
ttcatcactg 
atgcagaatt 
aaaaagaaaa 
gaagaaacta 
attgatctag 
aagcctgaca 
caaattcagc 
gataacacct 
tacagcgttt 
accagaccga 
aggaacaaca 
ggctaagatc 
ttaaaaatga 
ttaaaattta 
gtttgctctg 
gttaatatat 
aacattatct 



tcgttattag 
gttttgcctc 
ttgcagtgca 
tgcgggttaa 
tcctgctagt 
aagaaattcc 
ttccaaacaa 
tgccactgat 
atcgtgagaa 
ttgccatttt 
taaatgataa 
cggctataaa 
gagttcaaaa 
caccagaagg 
aggataccta 
ctgctatttt 
cagagattga 
atgccacaga 
tctccaacat 
aagaaccact 
gtggattgat 
tcccatccat 
aaaatattcc 
ataatggcag 
tcagtaatca 
atgccattaa 
tcttcatcaa 
ctgtttctat 
atgcagacag 
aattcagcct 
aagaggataa 
gcaatgtcac 
acaatgaata 
tcactgtaac 
agaatgatga 
atagagaaaa 
cacgttcttc 
ttttcattgt 
gcacagtggt 
gttacagcat 
acataacatt 
aagctaatga 
tgaatgagtc 
caccagtgac 
agatcctggt 
ctgtagtaag 
ctgaatgggc 
agaagaagaa 
aggcagatga 
aagagcaaac 
gccctgattt 
ctgaaactcc 
ttgtggcctg 
ctgactgtgg 
ctgattccag 
aaattccatt 
attaattttg 
tgtcctagtg 
tggaagagac 
aatcaacagc 
cagtcatgaa 
ccaggagttt 



gaaaatcctg 
agctgctctc 
ctatgaggac 
tacaacaaac 
atgcgtggtg 
agaaaacgtc 
gtccttgaca 
tcgaattgaa 
attatgtgct 
gccggatgaa 
tgcaccattg 
ctctaaatat 
ctacgaacta 
agacaagatg 
tgtgatgaaa 
gcaagtaagt 
agtcagtata 
tgctgacata 
tgccaggaga 
ggatagggaa 
gccagcaaga 
tgacataaga 
actcaacacc 
ggtgacatgc 
gttcctcctg 
attactggct 
agtgaaagat 
tcctgagaat 
tgggcctaat 
ggatcgtcgt 
atatttattc 
agtctttgta 
caaattctat 
tgatcctgat 
cttcaccatt 
acaagaatct 
aagtgccaaa 
ccctccttac 
ctttcaggta 
tgtaggagga 
gatggagaaa 
cttaggacag 
agtgaccaat 
cccaaatact 
tgcagctgtt 
atgtcgccag 
taccccaaac 
gcattcccct 
tgttgacagt 
aatgggaaag 
ggcccgacac 
cctgaatttg 
tgactctatc 
ctatccagtg 
gacatgaact 
ccccttccaa 
taatctagat 
aaccttgtgc 
agtgcagcgc 
catgatgtaa 
acatgcaatt 
ggaagtgagc 



ttgtgaataa 
aactttgtaa 
tgaatgacag 
tgtcacaagt 
ttccactctg 
ctgataggca 
actactatgc 
gaggatactg 
ggtatcccaa 
atatttagac 
ttcccagcaa 
actctcccag 
attaagagtc 
ccacaactga 
gtaaaggttg 
gttactgata 
ccagaaaatg 
ggtgaaaatg 
ttatttcacc 
gaaacaccaa 
gcaatggtgc 
tacatcgtca 
aaaattgctc 
ttcacagatc 
gagaatgcag 
gcagatgctg 
gaaaatgaca 
aactctcctg 
gctgagatca 
acaggcatgc 
acaattctgg 
agcattattg 
gtcccagaaa 
tatggagaca 
gattcacaaa 
tacactttct 
gtaaccataa 
aactattctt 
attgctgttg 
aacacaagag 
tgtgatgtta 
cctgattctc 
gctacactga 
gagatagctg 
gctggcacca 
gcaccacacc 
ccagaaaaca 
aagaacctgc 
gatggaaaca 
tacaattggg 
tacaaatctg 
aagcaccaca 
tccaattgtt 
acaaccttcg 
attgaaatct 
aaaatttcaa 
ttcccattat 
tttctttagc 
aataacagag 
tataaggctg 
acttgccctg 
tgaactagcc 



gaaggattcc 
tcttgtgaag 
tgggttttaa 
gtttgttgtc 
gcgcccagga 
acttgttgaa 
agttcaagct 
gtgagatctt 
gggatgagca 
tggttaagat 
cagttatcaa 
cggctgttga 
aaaacatttt 
ttgttcaaaa 
aagatggtgg 
caaatgacaa 
ctcctgtagg 
ccaagatcca 
tcaatgccac 
accacaagtt 
tggtaaatgt 
atcctgtcaa 
tcataactgt 
atgaaattcc 
catatcttga 
gcaaacctcc 
atgctccagt 
gcatccagtt 
attacctgct 
tgactgtagt 
caaaagataa 
atcagaatga 
accttccaag 
attctgcagt 
ctggtgtcat 
atgtaaaggc 
atgtggttga 
atgaattggt 
acaatgacac 
atctgtttgc 
cagaccttgg 
tcttcagtgt 
ttaatgaact 
atgtatcctc 
taactgtcgt 
ttaaggctgc 
ggcagatgat 
tgcttaatgt 
gagtcacact 
taactacacc 
cctctccaca 
tcatccaaga 
cctcaagcag 
aggtacctgt 
gcagtgagat 
tgattgtgat 
aaaagcaagc 
tgtaatctgg 
tactctcatg 
tcttggtgta 
tctgattgtt 
aaactactct 



acagatcaca 
aagctgacaa 
ttcagatatt 
cgggacgtac 
gaaaaactac 
agaccttaac 
agtgtacaag 
cactaccggc 
ttgcttttat 
acgttttctg 
catatcaatt 
tcctgacgta 
tggcctcgat 
ggagttagat 
ctttcctcaa 
ccacccagtc 
cacttcagtg 
cttctctttc 
cactggactt 
actggttttg 
tacagatgtc 
tgacacagtt 
gacggataag 
tttcagatta 
ctatgagtcc 
tttgaatcag 
tttcacccag 
gatgaaagta 
aggccctgat 
gaagaaacta 
tggggtacca 
caatagccca 
gcatggtaca 
tacgctctcc 
ccgaccaaat 
tgaggatggt 
tgtcaatgac 
tctaccgtcc 
tggcatgaat 
aatcgaccaa 
tttacacaga 
tgtaattgtc 
ggtgcgcaaa 
accaactagt 
tgtagttatt 
tcagaaaaac 
aatgatgaag 
tgtcactatt 
agaccttcct 
tactactttc 
gcctgccttc 
actgcctctc 
ttcagatccc 
gtccgtacac 
gtaactttct 
ttcaaaatta 
aaaaatcatc 
caatggaaat 
ctgtttctct 
tacacttatg 
gaataattaa 
ctgaaaggta 



420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
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tccagggcaa gagacatttt taagacccca aacaaacaaa aaacaaaacc aaaacactct 4140 

ggttcagtgt tttgaaaata ttgactaaca taatattgct gagaaaatca tttttattac 4200 

ccaccactct gcttaaaagt tgagtgggcc gggcgcggtg gctcacgcct gtaattccag 4260 

cactttggga ggccgaggcg ggtggatcac gaggtcagga tattgagacc atcctggcta 4320 

acatggtgaa accccatctc cactaaaaat acaaaaaatt agctgggcgt ggtggcgggc 4380 

gcctgtagtc ccagctactc gggaggctga ggcaggagaa tggcgtgaac ccgggaggcg 4 4 40 

gagcttgcag tgagccgaga tggcgccact gcactccagc ctgggtgaca gagcaagact 4500 

ctgtctcaaa aagaaaaaaa tgttcagtga tagaaaataa ttttactagg tttttatgtt 4560 

gattgtactc atgctgttcc actcctttta attattaaaa agttattttt ggctgggtgt 4620 

ggtggctcat acctgtaatc ccagcacttt gggaggccga ggcgggtgga tcacctgagg 4 680 

tcaggagttc aagaccagtc tggccaacat 4710 

Table Ltll(h). Nucleotide sequence alignment of 109P1D4 v.1 (SEQ ID NO: 280) and 109P1D4 v.9 (SEQ ID NO: 281) 

Score = 5664 bits (2946). Expect = aoidentities = 3000/3027 (99%) Strand = Plus / Plus 

V.l : 852 ttgttgtccgggacgtacattttcgcggtcctgctagcatgcgtggtgttccactctggc 911 

illillllllllllltllllllillllllillllill llliinilllllllllltIM 
V.d : 583 ttgttgtccgggacgtacattttcgcggtcctgctagtatgcgtggtgttccactctggc 642 

V.l : 912 gcccaggagaaaaactacaccatccgagaagaaatgccagaaaacgtcctgataggcgac 971 

llllllllllillllililllllttlUllllllI lllilllliitltiliniil II 
V.9 : "643 gcccaggagaaaaactacaccatccgagaagaaattccagaaaacgtcctgataggcaac 702 

V.l : 972 ttgttgaaagaccttaacttgtcgctgattccaaacaagtccttgacaactgctatgcag 1031 

iMIIlllilliilitilllllllllillllliiillllMlllillllll lltllili 
V.9 : 703 ttgttgaaagaccttaacttgtcgctgattccaaacaagtccttgacaactactatgcag 762 

V.l : 1032 ttcaagctagtgtacaagaccggagatgtgccactgattcgaattgaagaggatactggt 1091 

ItllUlllllllMitllMliltliilllillilllillilllilliillililllll 
V-9 : 763 ttcaagctagtgtacaagaccggagatgtgccactgattcgaattgaagaggatactggt 822 

v.l : 1092 gagatcttcactactggcgctcgcattgatcgtgagaaattatgtgctggtatcccaagg 1151 

llinilMlilli lltlltlltlllilllllMlillllllliMllllilillMI] 
V.9 : 823 gagatcttcactaccggcgctcgcattgatcgtgagaaattatgtgctggtatcccaagg 882 

V.l : 1152 gatgagcattgcttttatgaagtggaggttgccattttgccggatgaaatatttagactg 1211 

tlliilillMllllllllDMlilllllM lllliiilllliillllillllllllll 
V.9 : 883 gatgagcattgcttttatgaagtggaggttgccattttgccggatgaaatatttagactg 942 

V.l : 1212 gttaagatacgttttctgatagaagatataaatgataatgcaccattgttcccagcaaca 1271 

illllillMlinillililllltllililllllilllllMIUilMIIIKIItll 
V.9 : 943 gttaagatacgttttctgatagaagatataaatgataatgcaccattgttcccagcaaca 1002 

V.l : 1272 gttatcaacatatcaattccagagaactcggctataaactctaaatatactctcccagcg 1331 

lllllllll) lllllllllllltillllini lltllllDlllllllllllllllllli 
V,9 : 1003 gttatcaacatatcaattccagagaactcggctataaactctaaatatactctcccagcg 1062 

V.l : 1332 gctgttgatcctgacgtaggaataaacggagttcaaaactacgaactaattaagagtcaa 1391 

llllltllllllltllllll lllllllltlllllMllllilllllillllilllllil 
V.9 : 1063 gctgttgatcctgacgtaggcataaacggagttcaaaactacgaactaattaagagtcaa 1122 

V.l : 1392 aacatttttggcctcgatgtcattgaaacaccagaaggagacaagatgccacaactgatt 1451 

lllltllllllMMllililllillllllillllilliMllilllllllllltlitll 
V.9 : 1123 aacatttttggcctcgatgtcattgaaacaccagaaggagacaagatgccacaactgatt 1182 

V.l : 1452 gttcaaaaggagttagatagggaagagaaggatacctacgtgatgaaagtaaaggttgaa 1511 

iiMiiini liiiiiiiiiiiniiiiiniiiiiti iiiiiiiiiintuiiiiii 
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: 1183 gttcaaaaggagttagatagggaagagaaggatacctatgtgatgaaagtaaaggttgaa 1242 



1512 gatggtggctttcctcaaagatccagtactgctattttgcaagtgagtgttactgataca 

iimiiiiiiiiiiiiiiiiiininiiiiiiiiiiiimi iiiiiiiiiiiiin 

1243 gatggtggctttcctcaaagatccagtactgctattttgcaagtaagtgttactgataca 
1572 aatgacaaccacccagtctttaaggagacagagattgaagtcagtatacca^^^ 

iiiiiiiiiiiiiMMiiiMiiiiiinimiiiMiiiiniiminimiii 

1303 aatgacaaccacccagtctttaaggagacagagattgaagtcagtataccagaaaatgct 



1571 
1302 

1631 
1362 

1691 



1363 cctgtaggcacttcagtgacacagctccatgccacagatgctgacataggtgaaaatgcc 1422 

1692 aagatccacttctctttcagcaatctagtctccaacattgccaggagattatttoacctc 1751 

iiliiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiimiiiiii 

1423 aagatccacttctctttcagcaatctagtctccaacattgocaggagattatttcacctc 1482 

1483 aatgccaccactggacttatcacaatcaaagaaccactggatagggaagaaacaccaaac 1542 

1812 cacaagttactggttttggcaagtgatggtggattgatgccagcaagagcaatggt^ 1871 
1543 cacaagttactggttttggcaagtgatggtggattgatgccagcaagagcaatggtgctg 1602 



1872 gtaaatgttacagatgtcaatgataatgtcccatccattgacataagatacatc^^ 1931 
1603 gtaaatgttacagatgtcaatgataatgtcccatccattgacataagatacatcgtcaat 



1662 



1 • 1932 cctatcaatgacacagttgttctttcagaaaatattccactcaacaccaaaattgctctc 1991 

1 . ^^^?^'^t!iiiiiimiiiiiiiiiiiiiiiniiiiiiNiiiiiii'''i''i'i^ 

9 : 1663 cctgtcaatgacacagttgttctttcagaaaatattccactcaacaccaaaattgctctc 1722 

1 : 1992 ataactgtgacggataaggatgcggaccataatggcagggtgacatgcttcacagatc^ 2051 

1 1 III II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 i I I M 1 111 1 1 1 1 1 1 II I 111 I 11 1 I I 
9 : 1723 ataactgtgacggataaggatgcggaccataatggcagggtgacatgcttcacagatcat 1782 



1 : 2052 gaaatccctttcagattaaggccagtattcagtaatcagttcctcctggagact^ 

inn niiiimiiiiimiiiiiiiiiiii'i"""""""" iiiim 

.9 : 1783 gaaattcctttcagattaaggccagtattcagtaatcagttcctcctggagaatgcagca 
1 • 2112 tatcttgactatgagtccacaaaagaatatgccattaaattaotggctgcagatgctggc 

■ niiiiiiiiiiiiiiiiiiiimiiiiiiiinio""""""""'"!'" 

.9 : 1843 tatcttgactatgagtccacaaaagaatatgccattaaattactggctgcagatgctggc 



2111 
1842 

2171 
1902 



2172 aaacctcctttgaatcagtcagcaatgctcttcatcaaagtgaaagatgaaaatgacaa^ 2231 



1903 



nil 111 II I mil mil I III nil iim III""""""'"'"! 

aaacctcctttgaatcagtcagcaatgctcttcatcaaagtgaaagatgaaaatgacaat 



• 2232 actccaattttcacccagtctttcgtaactgtttctattcctgagaataactctcctggc 

• mmimiiiiMiniiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiii 

: 1963 gctccagttttcacccagtctttcgtaactgtttctattcctgagaataactctcctggc 



1962 



2291 



.1 : 2292 atccagttgacgaaagtaagtgcaatggatgcagacagtgggcctaatgctaagatcaat 2351 
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IIIMillil lIliililHIlil iilllMIIIOitiilMlilll) lllltill 
V.9 : 2023 atccagttgatgaaagtaagtgcaacggatgcagacagtgggcctaatgctgagatcaat 2082 

V.l : 2352 tacctgctaggccctgatgctccacctgaattcagcctggattgtcgtacaggcatgctg 2411 

liitllllillilMlllllllllMlllltlliilllllil ilMllilllillllll 
V.9 : 2083 tacctgctaggccctgatgctccacctgaattcagcctggatcgtcgtacaggcatgctg 2142 

V.l : 2412 actgtagtgaagaaactagatagagaaaaagaggataaatatttattcacaattctggca 2471 

IlijlllllllllllllMIIIiMtliilltlMliDiMIMMIIlllllllllM 
V.9 : 2143 actgtagtgaagaaactagatagagaaaaagaggataaatatttattcacaattctggca 2202 

V.l : 2472 aaagataacggggtaccacccttaaccagcaatgtcacagtctttgtaagcattattgat 2531 

liltllll lllliililMlllitliillllilUtilMiirtllllllllllllill 
V.9 : 2203 aaagataatggggtaccacccttaaccagcaatgtcacagtctttgtaagcattattgat 2262 

V.l : 2532 cagaatgacaatagcccagttttcactcacaatgaatacaacttctatgtcccagaaaac 2591 

lltinitllllllllDDIIlDlinillllltllill Milllllllllllillt 
V.9 : 2263 cagaatgacaatagcccagttttcactcacaatgaatacaaattctatgtcccagaaaac 2322 

V.l : 2592 cttccaaggcatggtacagtaggactaatcactgtaactgatcctgattatggagacaat 2651 

iltllllllllMilllliMlilllllllilllllMilllllllllllMllinill 
V.9 : 2323 cttccaaggcatggtacagtaggactaatcactgtaactgatcctgattatggagacaat 2382 

V.l : 2652 tctgcagttacgctctccattttagatgagaatgatgacttcaccattgattcacaaact 2711 

I i 1 l.l 1 i 1 i I 1 i I I 1 t i i I I I I i 1 1 1 I 1 I I I ) i i 11 I I 1 I i I I 1 1 I i I i I I I 1 1 I 1 1 M I 
V.9 : 2383 tctgcagttacgctctccattttagatgagaatgatgacttcaccattgattcacaaact 2442 

V.l : 2712 ggtgtcatccgaccaaatatttcatttgatagagaaaaacaagaatcttacactttctat 2771 

ItlillliltlMllliiilltllllllMMMlllllliillliillllllllMlll 
V.9 : 2443 ggtgtcatccgaccaaatatttcatttgatagagaaaaacaagaatcttacactttctat 2502 

V.l : 2772 gtaaaggctgaggatggtggtagagtatcacgttcttcaagtgccaaagtaaccataaat 2831 

MIMIillilMlillllilllllllMlliilliMllliillllllliiilllllll 
V.9 : 2503 gtaaaggctgaggatggtggtagagtatcacgttcttcaagtgccaaagtaaccataaat 2562 

V.l : 2832 gtggttgatgtcaatgacaacaaaccagttttcattgtccctccttccaactgttcttat 2891 

IMMIiiHIllillMillMllllllilllllllllliliiil niii itinii 
V.9 : 2563 gtggttgatgtcaatgacaacaaaccagttttcattgtccctccttacaactattcttat 2622 

V.l : 2892 gaattggttctaccgtccactaatccaggcacagtggtctttcaggtaattgctgttgac 2951 

IIMIIIMllllMlllllllllDllilllitlitlllllllinillMIMillil 
V.9 : 2623 gaattggttctaccgtccactaatccaggcacagtggtctttcaggtaattgctgttgac 2682 

V.l : 2952 aatgacactggcatgaatgcagaggttcgttacagcattgtaggaggaaacacaagagat 3011 

lIMIiilllMlllilllllltillillliMlllilllillllllllllllllMlM 
V.9 : 2683 aatgacactggcatgaatgcagaggttcgttacagcattgtaggaggaaacacaagagat 2742 

V.l : 3012 ctgtttgcaatcgaccaagaaacaggcaacataacattgatggagaaatgtgatgttaca 3071 

lllllllllllMlllltlilttlltilllllllMlliiMlllillMllllllltil 
V.9 : 2743 ctgtttgcaatcgaccaagaaacaggcaacataacattgatggagaaatgtgatgttaca 2802 

V.l : 3072 gaccttggtttacacagagtgttggtcaaagctaatgacttaggacagcctgattctctc 3131 

llllIllllltllillMlillll WlllliillllllllliilltllilUllllllll 
V.9 : 2803 gaccttggtttacacagagtgttggtcaaagctaatgacttaggacagcctgattctctc 2862 
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: 3132 ttcagtgttgtaattgtcaatctgttcgtgaatgagtcggtgaccaatgctacactga^ 3191 

""1"""'""""""""""""" 2922 
: 2863 ttcagtgttgtaattgtcaatctgttcgtgaatgagtcagtgaccaatgctacactgatt 292Z 

: 3192 aatgaactggtgcgcaaaagcactgaagcaccagtgaccccaaatactgagatag^ 3251 
: 2923 aatgaactggtgcgcaaaagcattgaagcaccagtgaccccaaatactgagatagctgat 2982 

: 3252 gtatcctcaccaactagtgactatgtcaagatcctggttgcagctgttgctgg^ 3311 
II I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ml 1 1 1 1 III 1 1 1 1 1 1 1 1 1 1 1 1 III 1 1 1 111 11 111 I HI 
, - 2983 glatcctcaccaactagtgactatgtcaagatcctggttgcagctgttgctggcaccata 3042 



1 - 3312 actgtcgttgtagttattttcatcactgctgtagtaagatgtcgccaggcaccacacrt^ 3371 

' tiniiiiiiiiiiiiiimiiiiiimiiiiiiiiii""""""""il'' 

9 . 3043 ictgtcgttgtagttattttcatcactgctgtagtaagatgtcgccaggcaccacacctt 3102 



3431 



1 . 3372 aaggctgctcagaaaaacaagcagaattctgaatgggctaccccaaacccagaaaaca^ 
.1 . ^^'^ ^^^^,,^,,,,^11,1,1, niiilllllllllllllllllilllllllllllllllll 
9 • 3103 llgUtgctcagaaaaacatgcagaattctgaatgggctaccccaaacccagaaaacagg 3162 



: 3432 -at„^ 



3551 



3492 cttaattttgtcactattgaagaaactaaggcagatgatgttgacagtgatggaaaca^^ 

iiiiii iiiiiiiiiiiiiiiiiimnimiiiiii"iii"il"''"'"'l'l ,,a2 

3223 cttaatgttgtcactattgaagaaactaaggcagatgatgttgacagtgatggaaacaga 3282 



V 1 : 3552 gtcacactagaccttcctattgatctagaagagcaaacaatgggaaagtacaattgggta 

llllllllllllllllllllllllllll"'>'''''''''''''''''l''''U'ii!l 

V 9 • 3283 iicacactagaccttcctattgatctagaagagcaaacaatgggaaagtacaattgggta 



3611 
3342 



3731 
3462 

3791 



V.l : 3612 actacacctactactttcaagcccgacagccctgatttggcccgacacta^ 3671 

iMiiiiiiiiiiiiiiiiiiii liiiiiiiiiiiiiiiiiiiiiimiiiiiiiiii 

V.9 : 3343 illiiiictaiUcittcaagcctgacagccctgatttggcccgacactacaaatctgoc 3402 

V 1 • 3672 tctccacagcctgccttccaaattcagcctgaaactcccctgaattcgaagcaccacatc 
V.l . 3672 ,,,,,1,1,11111111111111111 iiiimiiiiii 
V.9 : 3403 UUcaUgcctiocttccaaattcagcctgaaaotcocctgaatttgaagcaccacatc 

V.l : 3732 atccaagaactgcctctcgataacacctttgtggcctgtgactc^ 

1 1 I 1 1 111 1 1 II I I I I I I I I I 1 I I I 1 I """"""" "I'i'i Jiliil. 

V.9 : 3463 iiccaagaactgcctctcgataacacctttgtggcctgtgactctatctccaattgttcc 3522 

V 1 • 3792 tcaagcagttcagatccctacagcgtttctgactgtggctatccagtgacgaccttcgag 3851 

V.l . 3^^^ ^'^^^ ^ ^i,^, ,,,,,,, ,,,,,, iiiiiiiiiiiiiiimiiiii "inim 

v.9 : 3523 tciagcagttcagatccctacagcgtttctgactgtggctatccagtgacaaccttcgag 3582 

V 1 • 3852 gtacctgtgtccgtacacaccagaccg 3878 

I 1 1 II 1 II I 1 1 II 1 11 1 1 I 1 1 1 1 1 1 1 1 
V.9 : 3583 gtacctgtgtccgtacacaccagaccg 3609 

Table UVOi). Pentide sequences of protein coded by 109P1D4v.9 (SEQ ID NO: 282) 

S'gSiS SVA^^nJTTNC HKCLLSGTYI FAVLLVCWF HSGAQEKNYT IRKEIPENVL 
SSnL IS^NKSLTT TMQFKLVYKT GDVPLIRIEE DTGEIFTTGA ^^^^AG 

^pScfye vevailpdei frlvkirfli edindhaplf patvinisip ensainskyt 



60 
120 
180 
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LPAAVDPDVG INGVQNYELI KSQNIFGLDV IETPEGDE(MP QLIVQKELDR EEKDTYVMKV 240 

KVEDGGFPQR SSTAILQVSV TDTNDNHPVF KETEIEVSIP ENAPVGTSVT QLHATDADIG 300 

ENAKIHFSFS NLVSNIARRL FHLNATTGLI TIKEPLDREE TPNHKLLVLA SDGGLMP7VRA 360 

MVLVNVTDVN DNVPSIDIRY IVNPVNDTW LSENIPLNTK lALITVTDKD ADHNGRVTCF 420 

TDHEIPFRLR PVFSNQFLLE NAAYLDYEST KEYAIKLLiVA DAGKPPLNQS AMLFIBCVKDE 480 

NDNAPVFTQS FVTVSIPENN SPGIQLMKVS ATDADSGPNA EINYLLGPDA PPEFSLDRRT 540 

GMLTWKKLD REKEDKYLFT ILAKDNGVPP LTSNVTVFVS IIDQNDNSPV FTHNEYKFYV 600 

PENLPRHGTV GLITVTDPDY GDNSAVTLSI LDENDDFTID SQTGVIRPNI SFDREKQESY 660 

TFYVKAEDGG RVSRSSSAKV TINWDVNDN KPVFIVPPYN YSYELVLPST NPGTWFQVI 720 

AVDNDTGMNA EVRYSIVGGN TRDLFAIDQE TGNITLMEKC DVTDLGLHRV LVKANDLGQP 780 

DSLFSWIVN LFVNESVTNA TLINELVRKS lEAPVTPNTE lADVSSPTSD YVKILVAAVA 840 

GTITWWIF ITAWRCRQA PHLKAAQKNM QNSEWATPNP ENRQMIMMKK EOCKKBCKHSPK 900 

NLLLNWTIE ETKADDVDSD GNRVTLDLPI DLEEQTMGKY NWVTTPTTFK PDSPDLARHY 960 

KSASPQPAFQ IQPETPLNLK HHIIQELPLD NTFVACDSIS NCSSSSSDPY SVSDCGYPVT 1020 

TFEVPVSVHT RPTDSRT 1037 

Table LV(h). Amino acid sequence alignment of 109P1D4 v.1 (SEQ ID NO: 283) and 109P1D4 (SEQ ID NO: 284) 
Score = 1961 bits (5081), Expect = O.OIdenlities = 992/1009 (98%), Positives = 995/1009 (98%) 



V.l 


: 3 


LLSGTYIFAVLLACWFHSGAQEBCNYTIREEMPENVLIGDLLKDLNLSLIPNKSLTTAMQ 


62 






LLSGTYIFAVLL CWFHSGAQEKNYTIREE+PENVLIG+LLKDLNLSLIPNKSLTT MQ 




V. 9 


: 24 


LLSGTYIFAVLLVCWFHSGAQEKNYTIREEIPENVLIGNLLKDLNLSLIPNKSLTTTMQ 


83 


V.l 


: 63 


t 

FKLVYKTGDVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIFRL 


122 






FKLVYKTGDVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIFRL 




V. 9 


: 84 


FECLVYKTGDVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHCFYEVEVAILPDEIFRL 


143 


V.l 


: 123 


VKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIKSQ 


182 






VKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIKSQ 




V.9 


: 144 


VKIRFLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIKSQ 


203 


V.l 


: 183 


NIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVECVEDGGFPQRSSTAILQVSVTDT 


242 






NIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVTDT 




V.9 


: 204 


NIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEDGGFPQRSSTAILQVSVTDT 


263 


V.l 


: 243 


NDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLFHL 


302 






NDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLFHL 




V.9 


: 264 


NDNHPVFKETEIEVSIPENAPVGTSVTQLHATDADIGENAKIHFSFSNLVSNIARRLFHL 


323 


V.l 


: 303 


N ATTGLIT I KE PLDREET PNHKLLVLAS DGGLM PARAMVLVN VT DVNDNVP S I DIRY I VN 


362 






NATTGLITIKEPLDREETPNHKLLVLASDGGLMPARAMVLVNVTDVNDNVPSIDIRYIVN 




V.9 


: 324 


NATTGLITIKEPLDREETPNHKLLVLASDGGLMPARAMVLVNVTDVNDNVPSIDIRYIVN 


383 


V.l 


: 363 


PVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLETAA 


422 






PVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLE AA 




V.9 


: 384 


PVNDTWLSENIPLNTKIALITVTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLLENAA 443 


V.l 


: 423 


YLDYESTKEYAIKLIiAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNSPG 


482 






YLDYESTKEYAIKLLAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNSPG 




V.9 


: 444 


YLDYESTKEYAIKLLAADAGKPPLNQSAMLFIKVKDENDNAPVFTQSFVTVSIPENNSPG 


503 


V.l 


: 483 


IQLTKVSAMDADSGPNAKINYLLGPDAPPEFSLDCRTGMLTWKKLDREKEDKYLFTILA 542 






IQL KVSA DADSGPNA+INYLIiGPDAPPEFSLD RTGMIiTWKKLDREKEDKYLFTILA 




V.9 


: 504 


IQLMKVSATDADSGPNAEINYLLGPDAPPEFSLDRRTGMLTWKKLDREKEDKYLFTILA 563 


V.l 


: 543 


KDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRHGTVGLITVTDPDYGDN 


602 






KDNGVPPLTSNVTVFVSIIDQNDNSPVFTHNEY FYVPENLPRHGTVGLITVTDPDYGDN 




V.9 


: 564 


KDNGVPPLTSNVTVFVSIXDQNDNSPVFTHNEYKFYVPENLPRHGTVGLITVTDPDYGDN 


623 


V.l 


: 603 


SAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVTIN 


662 






SAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVTIN 




V.9 


: 624 


SAVTLSILDENDDFTIDSQTGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSSAKVTIN 


683 


V.l 


: 663 


WDVNDNKPVFIVPPSNCSYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNTRD 


722 






WDVNDNKPVFIVPP N SYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNTRD 




V.9 


: 684 


WDVNDNKPVFIVPPYNYSYELVLPSTNPGTWFQVIAVDNDTGMNAEVRYSIVGGNTRD 743 
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• 723 LFAIDQETGNITIJffiKCDVTDI^LHRVLVKRIlDLGQPDSLFSVVIVNLFVNESVTNATLI 782 

LFMDQETGllITIMEKCDVTDLGIilRVLVKANDLGQPDSI.FSVVIVNLFVNESVTllATI.1 
: 744 LFAIMETGNITIlffiKCDVT;DI/3LHRVLVKRNDLGQPDSLFSVVIVMLFVNESVTNATI.I 803 

• 783 NELVRKSTEAPVTPOTEIADVSSPTSDYVKILVAAVAGTITVVVVIFITAVVRCRQAPHL 842 

NELVRKS EAPVTPNTEIADVSSPTSDYVKILVAAVAGTITWWIFITAWRCRQAPHL 
: 804 NELVRKSIEAPVTPOTEIADVSSPTSDYVKILVAAVAGTITVVVVIFITAVVRCRQRPHL 863 

• 843 KftAQKNKQNSEWATPNPENRQMIMMKKKKKKKKHSPKNLLLNFVTIEETKADDVD^ 902 
' raS QNSEWATPNPENRQMIMMKKKKKKKKHSPKNIJ.tN VTIEETKADDVDSDGNR 

: 864 KAftQKNMQNSEWATPNPENRQMIMMKKKKKKKKHSPrailil^^ 923 

VTUJLPIDIBEQTMGKXMWVTTPTTFKPDSPDLRRHYKSASPQPAFQIQPETPLNSKHHI 962 
VTLDLPIDI^ECffMGKYiroVTTPTTFKPDSPDIARHYKSASPQPAFQIQPETPL^^^ WlHI 
924 WLDLPIDI^EOTMGKYNWVTTPTTFKPDSPDlJUmYKSASPQPAFQIQPETPI^ 983 

1011 



963 
984 



IQELPLDNTFVACDSISKCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRP 
IQELPLDNTFVACDSIS CSSSSSDPYSVSDCGYPVTTFBVPVSVHTRP 
IQELPLDNTFVACDSISNCSSSSSDPYSVSDCGYPVTTFEVPVSVHTRP 1032 
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1 . A composition tiiat comprises: 

a) a peptide of eight nine, ten, or eleven contiguous amino acids of a protein of Rgure 2; 

b) a peptide of Tables Vlli-XXI; 

c) a peptide of Tables XXII to XLV; or, 

d) a peptide of Tables XLVI to XLIX. 

Z A composition of claim 1, which elicits an immune response, 

3. A protein of daim 2 that Is at least 90, 91 , 92. 93, 94, 95. 96. 97, 98, or 99% homologous or identical to 
an entire amino acid sequence shown in Rgure 2. 

4 A protein of claim 2. which is bound by an antibody that specifically binds to a protein of Figure 2. 

5. A composition of claim 2 wherein the composition comprises a cytotoxic T cell (CTL) polypeptide epitope 
or an analog thereof, from the amino acid sequence of a protein of Figure 2. 

6. A composition of claim 5 further limited by a proviso that the epitope is not an entire amino acid 
sequence of Figure 2. 

7. A composition of daim 2 further limited by a prD\nso thai the polypeptide is not an entire amino add 
sequence of a prot^ of Figure 2. 

8. A composition of daim 2 ihat comprises an antibody polypeptide epitope from an amino add sequence 
of Figure 2. 

9. A composition of daim 8 further limited by a proviso that the epitope is not an entire amino add 
sequence of Figured 

10. A composition of claim 8 wherein the antibody epitope comprises a peptide region of at least 5 amino 
acids of Figure 2 in any whole number increment up to the end of said peptide, wherein the epitope comprises an amino add 
position selected from: 

a) an amino add position having a value greater than 0.5 in the Hydrophilidty profile of Figure 5, 

b) an amino add position having a value less than 0.5 in the Hydropathidty profile of Figure 6; 

c) an amino add position having a value greater than 0.5 In the Percent Accessible Residues profile of 

Rgure 7; 

d) an amino acid position having a value greater than 0.5 in the Average Flexibility profile of Figure 8; 

e) an amino acid position having a value greater than 0.5 In the Beta-turn profile of Figure 9; 
I) a combination of at least two of a) through e); 

g) a combination of at least three of a) through e); 

h) a combination of at least four of a) through e); or 
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i) a combination of five of a) through e). 

11. A polynucleotide that encodes a protein of cl£dm 1 . 

11 A polynucleotide of claim 1 1 that comprises a nucleic acid molecule set forth in Figure 2. 

13. A polynucleotide of daJm 12 further limited by a proviso that the encoded protein is not an entire amino 
acid sequence of Figure Z 

14. A composifion comprising a polynucleotide that is luUy complementary to a polynucleotide of daim 11. 

1 5. An 109P1 D4 silRNA composition that comprises siRNA (double stranded RNA) that corresponds to the 
nucleic add ORF sequence of the 109P1D4 protein or a subsequence thereof; wherein the subsequence is 19, 20, 21, 22, 
23, 24, or 25 contiguous RNA nucleotides in length and contains sequences that are complementary and non- 
complementary to at least a portion of 8ie mRNA coding sequence. 

1 6. A pofynudeotide of d^m 1 3 that further comprises an additional nudeotide sequence that encodes an 
additional peptide of daim 1. 

17. A method of generating a mammalian immune response directed to a protein of Figure 2, the method 
comprising: 

exposing cells of the mammal's immune system to a portion of 

a) a 109P1D4-related protein and/or 

b) a nudeotide sequence that encodes said protein, 
whereby an immune response is generated to said protein. 

18. A method of generating an immune response of daim 17, said method comprising: 
providing a 109P1D4-feIated protein that comprises at least one T cell or at least one B cell epitope; and, 
contacting the epitope with a mammalian immune system T cell or B cell respec^vety, whereby the T cell or B cell 

is activated. 

19. A method of daim 18 wherein the immune system ceil is a B ceil, whereby the activated B cell generates 
antibodies ^at specifically bind to the 109P1D4-related protein. 

20. A method of daim 18 wherein the Immune system cell Is a T cell that Is a cytotoxic T cell (CTL), whereby 
the adivated CTL kills an autologous cell that expresses the 109P1D4-related protein. 

21 . A method of daim 1 8 wherein the immune system cell is a T cell that is a helper T cell (HTL), whereby 
the activated HTL seaetes cytokines that facifitete the cytotoxic acli^flty of a cytotoxic T cell (CTL) or the antibody-produdng 
activity of a B cell. 
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corresponds to the nucleic acid ORF sequence of the 109P1D4 protein or a subsequence thereof; wherein the subsequence 
is 19. 20, 21. 22, 23. 24. or 25 configuous RNA nucteotides in length and contains sequences that ar© complementary and 
non-complementary to at least a portion of the mRNA coding sequence. 

30. A composition of claim 28. further comprising a physiologically acceptable carrier. 

31 . A pharmaceutical composition that comprises the composition of claim 28 in a human unit dose form. 

32. A composition of claim 28 wherein the substance comprises an antibody or fragment thereof that 
specifically binds to a protein of Figure 2. 

33. An anfibody or fragment thereof of dalm 32, which Is monoclonal. 

' 34. An antibody of claim 32. which is a human antibody, a humanized antibody or a chimeric antibody. 

35. A non-human transgenic animal that produces an antibody of claim 32. 

36. A hybridoma that produces an antibody of daim 33. 

37. A composition of daim 28 wherein the substance reduces or inhibits the viability, growth or reproduction 
status of a cell that expresses a protein of Rgure 2. 

38. A composition of daim 28 wherein the substance increases or enhances the viability, growth or 
reproduc^on status of a cell that e)q}resses a protein of Figure 2. 

39. A composition of daim 28 wherein the substance is selected from the group comprising: 

a) an antibody or fragment thereof, either of which immunospecifically binds to a protein of Figure 

2; 

b) a polynucleotide that encodes an antibody or fragment thereof, either of which 
Immunospecifically binds to a protein of Figure 2; 

c) a ribozyme that deaves a polynudeotide having a 109P1 D4 coding sequence, or a nudeic 
add molecule that encodes the ribozyme; and, a physiologically acceptable carrier; and 

d) human T cells, wherein said T cells spedfically recognize a 1 09P1 D4 peptide subsequence in 
the context of a particular HLA moiecule; 

e) a protein of Figure 2, or a fragment of a protein of Figure 2; 

I) a nudeotide encoding a protein of Figure 2, or a nudeotide encoding a fragment of a protein of 

Figure 2; 

g) a peptide of eight, nine, ten, or eleven contiguous amino adds of a protein of Figure 2; 

h) a peptide of Tables VIII-XXI; 

i) a peptide of Tables XXII to XLV; 
j) a peptide of Tables XLVI to XLIX; 
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k) an antibody polypeptide epitope from an amino add sequence of Figure 2; 

i) a polynucleotide that encodes an antibody polypeptide eptope from an amino add sequence 

of Figure 2; or 

m) an 109P1D4 silRNA composilion that comprises sIRNA (double stranded RNA) that 
corresponds to the nudeic add ORF sequence of the 109P1D4 protein or a subsequence thereof; wherein the subsequence 
is 1 9, 20. 21 . 22, 23. 24, or 25 contiguous RNA nudeotides in lengft and contains sequences that are complementaiy and 
non-complementary to at least a portion of the mRNA coding sequence. 

40. A method of inhibiting viabiMy. growft or reproduction status of cancer c^ls thai express a protein of 

Figure 2, the method comprising: 

administering to the cells the composition of daim 28, thereby inhibiting the viability, growth or reprodudion status 

of said cells. 

41. The melhod of daim 40, wherein the composition comprises an antibody or fragment thereof, either of 
which spedfically bind to a 109P1D4-related proton. 

42 The method of daim 40, wherein the composition comprises (i) a 109P1D4'relatBd protein or, (ii) a 
polynudeotide comprising a coding sequence for a 109P1D4-related protein or comprising a polynudeotide complementary 
to a coding sequence for a 109P1D4-reiated protein. 

43. The mettiod of daim 40. wherein the composition comprises a ribozyme that deaves a polynudeotide 
that encodes a protein of Figure 2. 

44. The method of daim 40, wherein the composition comprises human T cells to said cancer cells, wherein 
said T ceils specifically recognize a peptide subsequence of a protein of Figure 2 while tiie subsequence is in the context of 
the particular HLA molecule. 

45. The mettiod of daim 40, wherein ttie composition comprises a vector tiiatdefivers a nucleotide that 
encodes a single diain monodonai antibody, whereby ttie encoded single d^ain antibody is expressed intracellularty within 
cancer cells that express a protein of Rgure 2. 

46. A mettiod of delivering an agent to a cell ttiat expresses a proim of Figure 2, said mettiod comprising: 
providing tiie agent conjugated to an antibody or fragment ttiereof of daim 32; and, 

exposing ttie cell to ttie antibody-agent or fragment-agent conjugate. 

47. A mettiod of inhibiting viability, growtti or reproduction status of cancer cells ttiat express a protein of 

Figure 2. ttie mettiod comprising: 

administering to ttie cells ttie composition of daim 28, ttiereby inhibiting ttie viability, growtti or reproduction status 

of said cells. 

48. A mettiod of targeting information for preventing or treating a cancer of a tissue (isted in Table I to a 
subject in need ttiereof, which comprises: 
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detecting the presence or absence of the expression of a polynucleotide associated with a cancer of a tissue listed 
in Table I in a sample from a subject, wherein the expression of the polynucleotide is selected from the group consisting oft 

(a) a nucleotide sequence in Figure 2; 

(b) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide sequence in 

Figure 2; 

(c) a nucleotide sequence which encodes a polypeptide that Is 90% or more identical to the amino 
acid sequence encoded by a nucleofide sequence in Figure 2; 

directing information for preventing or treating the cancer of a tissue listed in Table I to a subject In need thereof 
based upon the presence or absence of the expression of the polynucleotide in the sample. 

49. The method of claim 48, wherein the information comprises a description of detection procedure or 
treatment for a cancer of a tissue listed in Table I. 

50. A method for kJentrlylng a cancfidate molecule that modulates cell proliferation, which comprises: 

(a) introducing a test molecule to a system which comprises a nucleic add comprising a nucleotide 
sequence selected from the group consisting of. 

(i) the nucleotide sequence of SEQ ID N0:1 ; 

(ii) a nucleotide sequence which encodes a polypeptide consisting of the amino acid 
sequence set forth in Figure 3; 

(iii) a nucleotide sequence which encodes a polypeptide fliat is 90% or more identical to 
ttie amino acid sequence set forth in Figure 3; and 

(iv) a fragment of a nucleotide sequence of (1). (ii), or (iii); or introducing a test molecule 
to a system which comprises a protein encoded by a nucleotide sequence of (i), (ii), (iii), or (iv); and 

(b) determining tiie presence or absence of an interaction between tiie test molecule and the 
nucleotide sequence or protein, 

whereby tiie presence of an interaction between the test molecule and the nucleotide sequence or protein 
identifies the test molecule as a candidate molecule that modulates ceil proliferation. 

51. The method of daim 50, wherein the system is an animal. 
62. The method of daim 50, wherein ttie system is a cell. 

53. The method of daim 50, wherein tiie test molecule comprises an antibody or antibody fragment ttiat 
spedfically binds the protein encoded by the nudeoflde sequence of (i), (ii), (iii), or (iv), 

54, A mettiod for treating a cancer of a tissue listed in Tabte I in a subject, whldi comprises administering a 
candidate molecute identified by the method of claim 50 to a sul^ect in need tiiereof. whereby ttie candidate molecute treate 
a cancer of a ti*ssue tisted in Table I in tiie subject 



55. A method for identifying a candidate tfierapeutic for treating a cancer of a tissue listed in Table I. whidi 
comprises: 
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(a) introdudng a lest molecule to a system which comprises a nudeic add comprising a nudeotide 
sequence selected from the group consisting of: 



sequence set forth in Rgure 3; 

(Oi) a nudeotide sequence which encodes a polypeptide that is 90% or more idenficai to 
the amino add sequence set forth in Rgure 3; and 

(iv) a fragment of a nudeotide sequence of (i), (ii). or (iii); or introdudng a test molecule 
to a system which comprises a protein encoded by a nudeotide sequence of (i), (ii), (iii), or (iv); and 
(b) determining \he presence or absence of an interaction between the test molecule and the 
nudeotide sequence or protein, 

whereby the presence of an interaction between the test molecule and the nudeotide sequence or protein 
identifies the test mdecule as a candidate therapeutic for treating a cancer of a tissue listed in Table I. 

56. The method of daim 55, wherein the system is an animal. 

57. The method of daim 55, wherein the system is a cell. 



(i) 
(S) 



the nucleotide sequence of SEQ ID N0:1; 

a nudeotide sequence which encodes a polypeptide consisting of the amino add 



58. The method of daim 55, wherein the test molecule comprises an antibody or an&body fragment that 
spedficEdly binds the protein encoded by the nudeotide sequence of (i). (ii). (iii), or (iv). 
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Figure 1 : 109P1D4 SSH sequence of 192 nucleotides. (SEQ ID NO: 1). 

1 GATCCTGGTT GCAGCTGTTG CTGGCACXAT AACTGTCGTT GTAGTTATTT TCATCACTGC 
61 TGTAGTAAGA TGTCGCCAGG CACACACCTT AAGGCTGCTC AGAAAAACAT GCAGAATTCT 
121 GAATGGGCTA CCCCAAACCC AGAAAACAGG CAGATGATAA AAAAAAAAAA AAAAAAAAAA 
181 AAAAGCTTGA TC 
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Figure 2: 

Figure2A. TtiecDNA (SEQID.NO.: 2) and amino acid sequence (SEQ ID. NO.: 3)of 109iP1D4v.1. ThestertmeWonine 
IS underlined. The open reading frame extends from nucleic add 846-391 1 induding the stop codon. 

1 ctggtggtccagtacctccaaagatatggaatacactcctgaaatatcctgaaaactttt 
61 ttttttcagaatcctttaataagcagttatgtcaatctgaaagttgcttacttgtacttt 
121 atattaatagctattcttgtttttcttatccaaagaaaaatcctctaatccccttttcac 
181 atgatagttgttaccatgtttaggcattagtcacatcaacccctctcctctcccaaactt 
241 ctcttcttcaaatcaaactttattagtccctcctttataatgattccttgcctcgtttta 
301 tccagatcaattttttttcactttgatgcccagagctgaagaaatggactactgtataaa 
361 ttattcattgccaagagaataattgcattttaaacccatattataacaaagaataatgat 
421 tatattttgtgatttgtaacaaataccctttattttcccttaactattgaattaaatatt 
481 ttaattatttgtattctctttaactatcttggtatattaaagtattatcttttatatatc 
541 tatcaatggtggacacttttataggtactctgtgtcatttttgatactgtaggtatctta 
601 1 1 teat 1 1 atct ttattcttaatgtacgaattcat aatatttgat t cagaacaaat ttat 
661 cactaattaacagagtgtcaattatgctaacatctcatttactgattttaatttaaaaca 
721 gtttttgttaacatgcatgtttagggttggcttcttaataatttcttcttcctcttctct 
781 ctctcctcttcttttggtcagtgttgtgcgggttaatacaacaaactgtaacaagtgtac 
1 MDLLSGTYIFAVLIjACVVF 
841 ctggtA^GACTTGTTGTCCGGGACGTACATTTTCGCGGTCCTGCTAGCATC 

20 HSGAQEKNYTIREBMPENVL 
901 TCaUn?CroGCGCCCaVQGMAAAAACT 

40 IGDLLKDIiNLSLIPHKSLTT 
961 TGATAGGCQACTTGTTGAAAGACCTrAACTTGTCGCTGATTC 
60 AMQFKLVYKTGDVPLIRIEE 
1021 CTGCTATGCAGTTCAAGCTAGTGTACmGACCGGAGATGTGCCACTGATTCGAATTGAAG 
80 DTGEIFTT^GARlDREKIiCAG 
1081 AGGATACTGGTGAGATCTTOVCTACTGGCGCTCGCATTGATCGTGAGAAATTATC 

100 IPRDEHCFYEVBVAIIiPDBI 
1141 GTATCCXMGGGATGAGCATTGCTTTTATGAAGT^ 

120 FRLVKIRFI.IE0IWDNAPI1F 
1201 TATTTAGACTGGTTA?\GATACGTTTTCTGATAGAAGATATAAATGATAATC 

140 PATVINISIPENSAINSKYT 
1261 TCCCAGCAACAGTTATaUVaiTATCAATTCCAGAGAACTCGGCTATAAACTCT 

160 LPAAVDPD. VG INGVQNYBLI 
1321 CTCTCCCU^GCGGCROT^TCCTGACGTAGGAATAAACGGAGTO 

180 KSQNIFGLDVIETPEGDKMP 
1381 TTAAGAGTCAAAACATTTTTGGCCTCGATGTCATTGAAAC^ 

200 QlilVQKEriDREEKDTYVMKV 
1441 CAGAACTGATTGTTCAAAAGGAGTTAGATAGGGAAGAGAAGGATACCTACGTGATC 

220 KVE0GGFPQRSSTAILQVSV 
1501 TAAAGGTTGAAGATGGTGGCTTTCCTCT^GATCCAGTACTX^ 
240 TDTNDNHPVFKBTEIEVSIP 
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1561 TTACTGATACAAATGACAACCa^CCCAGTCTTTAAGGAGAC^ 

260 ENAPVGTSVTQIiHATDADIG 
1621 CAGAAAATCCTCCTGTAGGCACTTCAGTGAC^Cy^GCTCCATGCCACAGATGCTGACATAG 
280 ENAKIHFSFSNLVSNIARRL 
1681 GTGAAAATGCCAAGATCCACTTCTCn^CAGCAATCTAGTCTCa\ACAOT 

300 FHLNATTGLITIKEPLDREE 
1741 TATTTCACCrCAATGCO^CCACTCGACTTATCACAATCAAAGi^ 

320 TPMHKLIiVLASDGGLMPARA 
1801 AAAOlCCAAACXACAAGTTACTGGTTTTGGaU^ 

340 MVLVMVTDVN DNVPS ID IRY 
1861 CAATGGTGCTGGTAAATGTTACAGATGTCAATGATAATGTCCCATCCATTGACATAAGAT 
360 IVNPVNDTVVIiSENIPLNTK 
1 92 1 ACATCGTCAATCCTGTCAATGACy^CAGTTGTTCTTTCAGAAAATATTCCACTCAACACC^ 
380 lALITVTDKDADHNGRVTCP 
1981 AAATTGCTCTCyVTAACTGTGACGGATAAGGATGCGGACCATAATGGCAGGGTGAC^^ 

400 T DHEIPFRLRPVFSNQFLLE 
2041 TCAOVGATCATGAAATCCCrrTTCAGATTAAGGCCAGTATTCSVGTAATCAGTTCCT 
420 TAAYLDYESTKEYAIKLLAA 
.2101 AGACTGCAGCATATCTTGACTATGAGTCCACAAAAGAATATGCCATTAAATTACTGGCTG 
440 DAGKPPIiNQSAMIiFIKVKDE 
2161 C»GATXXnX3Ga^CCTCCr^^ 

460 NDNAPVFTQSFVTVSIPENN 
2221 AAAATGACAATGCTCCAGTTTTCACCaVGTCTTTCGTAACTO 

480 SPGI QLTKVSAMDADS GPNA 
2281 ACTCTCCTGGCATCCAGTTGACGAAAGTAAGTGCAATGGATGCAGACAGTGGGCCTAATG 
500 KINYLLGPDAPPEFSL0CRT 
2341 CTAAGATCAATTACCTGCTAGGCCCTQAT6CTCCACCTGAA 

520 GMIiTVVKKLDREKED KYLPT 
2401 CAGGCATGCTGACIXjTAGTGAAGAAACTAGATAGAGAAAAAGAGGATA;^^ 

540 ILAKDNGVPPLTSNVTVFVS 
2461 caUVTTCTGGCAAAAGATAACGGGGTACCACCCTTAACa^GCAATGTCACAGTCT 

560 IIDQNDNSPVFTHNEYNFYV 
2521 GCATTATTGATCyVGAATGACAATAGCCCAGTTTTCACTCACAATGAATACAACTTCTATG 
580 PENLPRHQTVGLITVTDPDY 
2581 TCCCAGAAAACCTTCCAAGGCATGGTACAGTAGGACTAATCyiCTGTAACTGATCCTGATT 
600 GDNSAVTLSILDENDDFTID 
2641 ATGGAGAC^TTCTGCy^GTTACGCTCTCCATTTTAGATGAGAATGATGACTTCAC^^ 

620 SQTGVIRPNISFD .REKQESY 
2701 ATTCACAAACTGGTGTCaVTCCGACCAAATATTTCATTTGATAGAGAAAAACAAGAATCTT 
640 TFYVKAEDGGRVSRSSSAKV 
2761 ACACTTTCTATGTAAAGGCTGAGGATGGTGGTAGAGTATCACGTTCTTCAAGTGCCy^ 
660 TINVVDVNDNKPVP'IVPPSN 
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2821 TAACCATAAATGTGGTTGATGTCSUVTGAOU^CAAACCa^ 

680 CSYELVLPSTNPGTVVFQVI 
2881 ACT6TTCTTATGAATTGGTTCTACCGTCCa^CTAA.TCC^^ 

700 AVDNDTGMMAEVRYSIVGGN 
2941 TTGCrGTTGAC^TGACACTGGCATGAATGC:a.aAGGTTCGTT^ 

720 TRDLFAIDQETGNITLMBKC 
3001 ACyVCAAGAGATCTGTTTGCAATCGACGAAGAAACAGGCy^CAT^ 

740 DVTDLGIiHRVLVKAN DLGQP 
3061 GTGATGTTACAGACCrTGOTTrAaVC^ 

760 DSI.FSVVIVNLFVNESVTNA 
3121 CTGATTCTCTCITCAGTGTTGTAATTGTCA^ 

780 TLINEIiVRKSTEAPVTPNTE 
3181 CTACACTGATTAATGAACTGGTGaSCAAAAGCACTGAAGCACCAGT^ 

800 lADVSSPTSDYVKIIiVAAVA 
3241 AGATAGCI^TGTATCCIXa^CCAACTAGTGACmTGT^^ 

820 GTITVVVVIFITAVVRCRQA 
3301 CTGGCaVCCa^TAACTGTCGTTGTAGTTATTTTCATC^ 

840 PHLKAAQKNKQNSEWATPNP 
3 361 CACCACACCrrrAAGGCTGCTCAGiU^AAACAAGCAGAATTCTG^ 
■860 ENRQMIMMKKKKKKKKHSPK 
3421 CAGAAAACAGGCAGATGATAATGATGAAGAAAAAGAAAAAGAAGAAGA2W3C^^ 

.880 NLLLNFVTrEETKADDVDSD 
3481 AGAACTTGCTGCTTAATTTTGrCACTATTGAAGAAACTAACS^^ 

900 GNRVTLDLPIDLEEQTMGKY 
3541 ATGGAAACAGAGTCACACTAGACCTTCCTATTGATCTAGAAGAGCAAACAATC 

920 NWVTTPTTFKPDSPDLARHY 
3601 ACAATTGGGTAACTACACCrACTACTTTCAAGCCCGACU^GCCCTGAT^^ 

940 KSAS PQPAFQIQPETPLNS.K 
3661 Aa^TCTGCCTCTCCACAGCCTGCCOTC(a^ 

960 HHIIQELPLDNTFVACDSIS 
3721 AGCACCSiaVKATCai^GAACTGCCTCTTC 

980 KCSSSSSDPYSVSDCGYPVT 
3781 CCAAGTGTTCCTCAAGCAGTTCAGATCCCTACAGCGTTTCTGACTGTGGC^ 
1000 TFEVPVSVHTRPVGIQVSNT 
3841 CGACCTTCGAGGTACCTGTGTCCGTACACACCAGACCGGTAGGTATCaUWS^^ 
1020 T F * 

3901 o^ACTTTCTAActatttttttattattattttcagttgatgtagaactttacaaaatcta 
3961 ttgacttcaaagagggatcaaaacaatcatattctacagatgtacccaatagatatatgg 
4021 attcaattaagtttggtagaagatgagaacaaaataactactgatttaggaaaattggat 
4081 gcagaataataattatagtaggggcaattttgtctgtagatggcagtatgacaattcttg 
4 14 1 c tagagaatatat tgaaaaaaacttcaacacaaagggttgtagcactgtcct cagtacca 
4201 ttgtgtgcatgaggatcagaatagtctgggctagatacatcacattaaagcttttcagaa 
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4261 tctgataaatagctctaaatactaatgatattgagaagcctagcttcacttgggaaaatc 
4321 tgtggctgttcacagaaattcagcaccaagttattccccccatactctaccaggccttca 
4381 ggtcctcataaagaaaagtgtcgttttcagattaggaactcaaaattattttggtgcatc 
4441 aaatctacagtcacacaatataacaagaatgggattagaaaaatgaaagcctactcattc 
4501 tcatctttaagccagagaatgaaatatatatgaggtctctggatagctatttaaatattt 
4561 gcatatttatgcaaggtattttgagcccttcagaagacattct 

Figure 2B. ThecDNA (SEQID.NO.: 4) and amino acid sequence (SEQ ID. NO.: 5>on09P1D4v.2. 

Tlie start methionine is underlined. The open reading frame extends from nucleic add 503-3667 Indudmg the stop codon. 
1 cccctttctccccctcggttaagtcccfccccctcgccattcaaaagggctggctcggca 
61 ctggctccttgcagtcggcgaactgtcggggcgggaggagccgtgagcagtagctgcact 

121 cagctgcccgcgcggcaaagaggaaggcaagccaaacagagtgcgcagagtggcagtgcc 
181 agcggcgacacaggcagcacaggcagcccgggctgcctgaatagcctcagaaacaacctc 
241 agcgactccggctgctctgcggactgcgagctgtggcggtagagcccgctacagcagtcg 
301 cagtctccgtggagcgggcggaagccttttttctccctttcgtttacctcttcattctac 
361 tctaaaggcatcgttattaggaaaatcctgttgcgaataagaaggattccacagatcaca 
421 taccggagaggttttgcctcagctgctctcaactttgtaatcttgtgaagaagctgacaa 

1 MRTERQWVIiIQIF 
481 qcttqqctqattqcaqagcact ATGA GGACTGAACGACAGTGGGTTTTAATTCAGATATT 
-X4QVLCGLIQQTVTSVPGMDLL 
• 541 TCAAGTGTTGTGCGGGTTAATACT^CAAACTGTAAGWVGTGT^ - 

34SGTyiPAVLLACVVFHSGAQ 
601 GTCCGGGACGTACATTTTCGOSGTCCTGCrAGCATGCGTGGTGT^ 

54EKNYTIREE. MPENVIjIGDLIi 
661 GGAGAAAAACTACACCATCCGAGAAGAAATGCCyVGAAAACGTCCTGATAGGCGACTTGT^ 

74KDLNLSIiIPNKSIiTTAMQFK 
721 GAAAGACCTTAACTTGTCGCTGATrCCAAACAAGTCCTTGAOVACTG 

94IiVyKTGDVPLIRIEEDTGEI 
781 GCTAGTGTACAAGACCGGAGATGTGCCS^CTGATTCGAATTGAAGAGGATAC^^ 
114 PTTGARIDREKLCAGIPRDE 
841 CTTOVCTACrGGCGCTCGCATTGATaSTC 

134 HCFYEVEVAILPDEIFRLVK 

901 GCATTGCTTTTATGAAGTGGAGGTTGCCATTTTGCCGGATGAAATATTTAG^^ 

154 IRFLIEDINDNAPIiFPATVI 

961 GATACGTTTTCTGATAGAAGATATAAATGATAATGCACCaVTTGTTCCCAGCSUlCAGTTAT 

174NISIPBNSAINSKYTLPAAV' 

1021 CAACy^TATCAATTCa^GAGAACTOSGCrATAAACT 
194 DPDVGINGVQNYELIKSQNI 

1081 TGATCCrGACX3TAGGAATAAACGGAGOTCaVAAACrACGAACTAAT^ 
214 FGIiDVIET PEGD KMPQIilVQ 

114 1 TTTTGGCCTCGATGTCATTGAAACACCAGAAGGAGACAAGATGCCACT^CTGAT^ 
234 KELDREEKDTYVMKVKVEDG 
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1201 AAAGGAGTTAGATAGGG3^GAGJ^GGATACCTACX3TGATGJU^GTAAAGGTTGAAG^^ 

254 GFPQRSSTAIIiQVSVTDTND 
1261 TGGCTOTCCTOU^GATCCAGTACTGCTATOT 

274 NHPVPKETEIEVSIPBNAPV 
1321 CAACCACCCftGTCTTTAAGGAGAaW3AGATTG^^ 

294 GTSVTQLHATDADIGENAKI 
1381 AGGCACTTCAGTGACACAGCTCCATGCa^CT^GATGCrGAa^ 

314 HFSFSNIiVSNIARRLF.HLNA 
1441 CCACTTCTCITrC^GCAATCTAGTCrCCAACAT^ 

334 TTGL I TI KEPIiDR EETPNHK 
1501 aVCX3VCTGGACTTATCACAATCUUUW3AACavCr^^ 

354 IiLVLASDGGLMPARAMVLVH 
1561 GTTACTGGTTTTGGC^GTGATGGTGGATTGATGCCAGCAAGAGCA^ 

374 VTDVNDNVPSIDIRYIVNPV 
1 62 1 TGTTACaVGATGTCAATGATAATGTCCCATCCATTGACTV^^ 

394 NDTVVLSENIPLNTKIALIT 
1681 CAATGACa^CAGTTGTTCTTTCAGAAAATATTCCACTC^ 

414 VTDKDADHNGRVTCFTDHEI 
1741 TGTGACGGATAAGGATGCGGACCATAATGGCAGGGTGACATGCTTCACAGATCATGAAAT 

434 PFRLRPVFSNQFLLETAAYL 
1801 CCerraCUVGATTAAGGCCT^TATTCAGTAATC^^ 

454 DYESTKEYAIKIiIiAADAGKP 
1861 TGACTATGAGTCCS^CMAAGAATATGCCATTAAATTACIXSGCTGCAGAT^^ 

474 PIiNQSAMLFIKVKDENDNAP 
1921 TCCTTTGAATCaVGTa^GCAATGCTCTTCAT(^^ 

494 VFTQSFVTVSIPENNSPGIO 
1981 AGTITTCACCCAGTCITTCGTAACTGTTTCTATTCCTGAGAATAACTCTCCT^ 

514 IiT KVSAMDA.DSGPNAKIWYL 
2041 GTTGACGAAAGTAAGTGOATGGATGaVGACAGT^ 

534 LGPDAPPEPSIjDCRTGMLTV 
2101 GCTAGGCCCTGATGCTCCACCTGAATTCSiGCCnKSGATrGTCGTA 

554 V KKI.DREKEl>KyLFTILAKD 
2161 AGTGAAGAAACTAGATAGAGAAAAAGAGGATAAATATTTATTCACAATTCTGGCAAAAGA 

574 NGVPPLTSNVTVFVSII0QN 
2221 TAAOJGGGTACCaCCCTTAACCAGCAATGTCACAGTCTTTGTAAGC^ 

594 DMSPVPTHNEYNFYVPENLP 
2281 TGACAATAGCCCAGTTTTa^CrCS^a^TGAATAC^ 

614 rhgtvglitvtdpdygdnsa 
2341 aaggcatggtacagtaggacn!aatcactgtaacr^ 

634 vtiisildenddftidsqtgv 
2401 agttacgctctccattttagatgagaatgatgacttk:accat^ 

654 irpnisfdrekqesytfyvk 
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2461 CATCCGACCAAATATTTCATTTGATAGAGAAAAAa^AATCTTA 

674 AKDGGRVSRSSSAKVTINVV 
2521 GGCTGAGGATGGTGGTAGAGTATCACGTTCTTCAAGTGCCAAAGTAACCATAAATGTGGT 

694 DVNDNKPVFIVPPSNCSYEL 
2581 TGATGTa\ATGACmCAAACa^GTTTTCM:TGTCCCTCCTTCCA^ 

714 VLPSTNPGTVVFQVIAVDND 
2641 GGTTe^AO^GTCCACTAATCaiGGCACAGTGGTCTTTC^^ 

734 TGMNAEVRYSIVGGNTRDLP. 
2701 CACTGGCATGAATGCAOAGGTTCGTTACAGCAITGTA 

754 AIDQETGNITLMEKCDVTDIi 
2761 TGCAATCGACCAAGAAACAGGCAACATAACATTGATGGAGAAATGTGATGTTAC^ 

774 GLHRVLVKANDLGQPDSIiFS 
2821 TGGTTTACACAGAGTGTTGGTCAAAGCTAATGACrTAGGAa^ 

794 VVIVNLPVNESVTNATIiINB 
2881 TGTTGTAATTGTCAATCTGTTCGTGAATGAGTCGGTGACCAATC 

814 LVRKSTEAPVTPNTEIADVS 
2941 ACTGGTGCGCaU^GCACTGAAGCACCAGTGACCCCAAATACTGAGATAGCTGATGTATC 

834 SPTSDYVKILVAAVAGTITV 
3001 CTCACCa^CTAGTGACTATGTCyUVGATCCTGGTTGCAGCTGTTGCTGGCACC^ 

854 VVVIFITAVVRCRQAPHLKA 
3061 CGTTGTAGOTATTTTa^TCACTGCTGTAGTAAGATOTCacaM^^ 

a74 AQKNKQNSEWATPNPENRQM 
3121 TGCTCAGAAAAACAAGCAGAATTCTGAATGGGCTACCCCAAACCCAGAAA^ 

894 IMMKKKKKKKKHSPKlTIjIiLN 
3181 GATAATGATGAAGAAAAAGAAAAAGAAGAAGAAGCATTCCCCTAAGAACTTGCTGCTTAA 

914 FVTIEETKAD0VDSDGNRVT 
3241 TTTTGTCACTATTGAAGAAACTAAGGC:».GATGATGTT^ 

^34 LDLPIDLEEQTMGKYNWVTT 
3301 ACTAGACCTTCCFATTGATCTAGATVGAGCAAACAATGGGAAAGTAC^ 

954 PTTFKPDS PDIiA RHYKSAS P 
3361 ACCTAOTACTITCAAGCCCGACAGCCCTGATTTGGCCCGAC^CTAC^^ 

974 QPAFQI QPETPLNSKHHI IQ 
3421 ACAGCCTGCCTTCCa^TTCyXGCCTGAAACTCCCCTGAATTCGAAGCACCaVC^ 

994 ELPLDNTFVACDS ISKCSSS 

3481 agaactgcctctcgataacacctttgtggcctgtgactctatctcx:aagtgttcctc:^^ 

1014 SSDPYSVSDCGYPVTTFEVP 
3541 CAGTTCMATCCCTACMCGTTTCrGACTGTGGCTATCXaVG^ 

1034 VSVHTRPTDSRTSTIEICSE 
3601 TGTGTCCGTACACyVCCAGACCGACTGArrcaVGGACATCAACTATTGAAATCT 
1054 I * 

3661 GATATAActttctaggaacaacaaaattccattccccttccaaaaaatttcaatgattgt 
3721 gatttcaaaattaggctaagatcattaattttgtaatctagatttcccattataaaagca 
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3781 agcaaaaatcatcttaaaaatgatgtcctagtgaaccttgtgctttctttagctgtaatc 
3 841 tggcaatggaaatttaaaatttatggaagagacagtgcagcacaataacagagtactctc 
3901 atgctgtttctctgtttgctctgaatcaacagccatgatgtaatataaggctgtcttggt 

3 961 gtatacact tatggt taatatatcagtcatgaaacatgcaat tacttgccc tgtctgatt 

4 02 1 gttgaataattaaaacattatctccaggagtttggaagtgagctgaact agccaaac tac 
4081 tctctgaaaggtatccagggcaagagacatttttaagaccccaaacaaacaaaaaacaaa 
4 14 1 accaaaacac tctggt tcagtgttttgaaaatattcac taacataatat tgctgagaaaa 
4201 tcatttttattctcccaccactctgcttaaaagttgagtgggccgggcgcggtggctcacg 
4261 cc t gt aatcccagcactttgggaggccgaggcgggtggat cacgaggtcaggagattgag 
4321 accatcctggctaacacggtgaaaccccatctccactaaaaatacaaaaaattagcctgg 
4381 cgtggtggcgggcgcctgtagtcccagctactcgggaggc tgaggcaggagaatagcgtg 
4441 aacccgggaggcggagcttgcagtgagccgagatggcgccactgcactccagcctgggtg 
4501 acagagcaagactctgtctcaaaaagaaaaaaatgttcaatgatagaaaataattttact 
4561 aggtttttatgttgattgtactcatgctgttccactccttttaattattaaaaagttatt 
4621 tttggctgggtgtggtggctcacacctgtaatcccagcac 1 1 tgggaggccgagg tgggt 
4681 ggatcacctgaggtcaggagttcaagaccagtctggccaacat 

Figure 2C. ThecDNA (SEQID.NO.: 6) and amino acid sequence (SEQ ID. NO. : 7)of 109P1D4v.3. The start mefhionlne 
is underrtned. The open reading frame extends from nudefc add 846-4889 including tlie stop codon. 

1 ctggtggtccagtacctccaaagatatggaatacactcctgaaatatcctgaaaactttt 

61 ttttttcagaatcctttaataagcagttatgtcaatctgaaagttgcttacttgtacttt 
121 atattaatagctattcttgtttttcttatccaaagaaaaatcctctaatccccttttcac 
181 atgatagttgttaccatgtttaggcattagtcacatcaacccctctcctctcccaaactt 
241 ctcttcttcaaatcaaactttattagtccctcctttataatgattccttgcctcgtttta 
301 tccagatcaattttttttcactttgatgcccagagctgaagaaatggactactgtataaa 
361 ttattcattgccaagagaataattgcattttaaacccatattataacaaagaataatgat 
421 tatattttgtgatttgtaacaaataccctttattttcccttaactattgaattaaatatt 
481 ttaattatttgtattctctttaactatcttggtatattaaagtattatcttttatatatt 
541 tatcaatggtggacacttttataggtactctgtgtcatttttgatactgtaggtatctta 
€01 tttcatttatctttattcttaatgtacgaattcataatatttgattcagaacaaatttat 
661 cactaattaacagagtgtcaattatgctaacatctcatttactgattttaatttaaaaca 
721 gtttttgttaacatgcatgtttagggttggcttcttaataatttcttcttcctcttctct 
781 ctctcctcttcttttggtcagtgttgtgcgggttaatacaacaaactgtaacaagtgtac 
1 MDLLSGTYIFAVLLACVVF 
841 Ctgg tATCG ACTTGTTGTCCGGGACGTACATTTTCGCGGTCCTGCa^ 

20 HSGAQBKNYTIREEMPENVL 
901 TCCACTCTGGCGCCO^GGAGAAAAACTAaiCCATCaSAGAAGAAATGCC^ 

40 IGDLLKDLNLSLIPNKSLTT 
961 TGATl^CGACnTOTTGAAAGACCTTJ^CTIXSTC 

60 AMQFKIfVYKTGDVPLIRlEE 
1021 CTGCTATGGAGTTCAAGOTAGTGTAO^GACCGGAGATGTGCCAC^ 
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80 DTGEIPTTQARIDRBKLCAG 
1081 AGQATACTGGTGAGATCTTCACTACTGGCGCTCGCATTGATCGT^^ 

100 IPRDEHCPYEVEVAILPDBI 
1141 GTATCCCAAGGGATGAGa^TTGCTTTTATGAAGTGGAGGTTGCCATTTTGCC(^ 

120 PRLVKIRFLIEDINDNAPLP 
1201 TATTTAGACriX3GTTAAGATACGTTTTCTGATAGAAGATATAAATGATAATGCA^ 

140 PATVINISIPEMSAINSKYT 
1261 rCQC3^i3Cn!ACIi^^ 

160 IiPAAVDPDVGINGVQHYEIiI 
1321 CTCrCCCAGCGGCTGTTGATCCTGACGTAGGAATAAAOSGAGTT^ 

180 KSQ N IFGLDVIETPEGDKMP 
1381 rrAAGAGTCTyVAACATTTTTGGCCTCGATGTCATTGAAACACCAGAAGGAGACAAGAT^ 

200 QLIVQKELDREEKDTYVMKV 
1441 CaiCAACTQATTQTTCAAAAGGAGTTAGATAGGGAAGAGAAGGATACCTACGTGAT^ 

220 KVEDGGPPQRSSTAILQVSV 
1501 TAAAGGTTGAAGATGGTGGCTTTCCTOW^GATCCA^ 

240 TDTNDMHPVFKETEIBVSIP 
1561 TTACTGATACy^AATGAOUVCCACCCAGTCTTTAAGGAGACAGAGATTGAAGTCAGT^ 

260 ENAPVGTSVTQLHATDADIG 
162 1 CAGAAAATGCTCCTGTAGGCACTTCAGTGACACAGCTCCATGCCACAGATC 

280 ENAKIHPSFSNLVSNIARRL 
1681 GTGAAAATGCCMLGATCCACTTCTCTTTCAGCAATCTAGTCT^ 

300 PHLNATTGLITIKEPItDREE 
1741 TATTTCyVCCTCAATGCCaCCACTGGACTTATaVCAATCAAAGAACCAC^ 

320 TPNHKIiLVLASDGGLMPARA 
1801 AAACyiCCyU^CCTVCAAGTTACTGGTTTTGGCAAGTGATGGTGGATTGATGCG^ 

340 MVLVNVTDVNDNVPSIDIRY 
1861 aVATGGTGCnXK3TAAATGTTA(»GATGTCAAT^ 

360 IVNPVNDTVVL SENIPLNT K 
1921 ACATCGTCa^TCCTGTO^ATGACACAGTTGTTCI^ 

380 lALITVTDKDADHKTGRVTCF 
1981 AAATTGCTCTCATAACTGTGACGGATAAGGATGCGGACCATAATGGO^SGGTGACATGCT 

400 TDHEIPFRL RPVPSNQPLLB 
2041 TCACAGiVrCATGAAATCCCTTTCAGATTAAGGCCAGTATTC^ 

420 TAAYLDYESTKEYAIKLIiAA 
2101 AGACTGCAGCATATCOTXSACTATGAGTCCACy^AAAGAATATGCCATTAA^ 

440 DAGKPPLNQSAMLPIKVKDB 
2161 CAGATGCTGGCAAACCTCCITTGflATC^ 

460 NDNAPVFTQSFVTVSIPENN 
2221 AAAATGACAATGCTCCAGTOTTCACCaVGTCTTTCGTAACTGrrT^ 

480 SPGIQLTKVSAMDADSGPNA 
2281 ACTCrCCTGGCATCCAGTTGACGAAAGTAAGTGCAATGGATGCAGACAGT^ 
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500 KINYLLGPDAPPBPSLDCRT 

2341 CTAAflATCaATTACCTGCH^GMCreAT^^ 
520 GMLTVVKKL. DREKEDKYLFT 

2401 cafiQCAT6CTQMWn»3TQaMAAAC13M3ATJ^^ 

540 ILAKDNGVPPLTSNVTVFVS 
2461 OU^TTCTGGCftAaAaATAACGCSGGmCCACCOTAACCAGCAATGTCACAGT^^ 

560 IIDQNDNSPVFTHNEYHPyV 
2521 GCATTATTCATCAGAATGAOiATaGCCCAGTTTrCACTCAC^ 

580 PBMLPRHGTVGLITVTDPDY 

2581 TCCCAfiaAAACCTTCCaAGaCATGOTACaW^ 

600 GDNSAVTI.SILDBNDDFTID 
2641 ATCQA(aa^TTCnXKaM3TTACGCTCTX:CATrTiaGAT^ 

620 SQ TGVIRPNISFDREKQESY 
2701 ATTCACMACTGGTGTCATCCGACa^TATTTaVOTTGATA^ 

640 TPYVKAEDQGRVSRSSSAKV 
2761 ACACTTTCTMGTAAAGGCTGAGGATGGTGGTAGRGTM^^ 

660 TINVVDVHDNKPVFIVPPSN 
2821 TAACCATAAATGTGGTTCftTCTCaATGACWVCaAACCa^GT^ 

680 CSYELVLPSTNPGTVVFQVI 
2881 ACTGTTCTTATGAATTGGTTCTACCGTCCACTAATCa«3GaiaVGTGGTCT^^ 

700 AVDNDTGMNABVRYSIV GGN 
2941 TTGCTOTTGACaATQACACTNSGCaTGAATGCAGAG^ 

720 TRDLFAIDQETGNITtMEKC 
3001 ACACaAGAGATCTOTrrGCAATCGACaUMSftAACAGGCAAaVT^^ 

740 DVTDI.GLHRVI.VKANDLGQP 
3 061 GTGAOXOTACAGACCTTGGTTTACACAGAGTGTTGGTCAAAGCTAATCACrT 

760 DSLFSVVIVNLF VMESVTNA 
3121 CTGATTCTCTCTTOVSTGTTGTAATTGTCAATCT^^ 
780 TLIKELVRKSTBAPVTPNTB 

3181 CTACACTXaTTAATOAACTCGTGOXaa^^ 

800 lADVSSPTSDYVKILVA .AVA 
3241 AGATAGCTGATGTATCCTCaCCAACTAGTGACTATGTCAAGRTCCT^ 

820 GTITVVVVXFITAVVRCRQA 
3301 CTGGCACOVTAACTGTCGTTGTASrrATTTTCATCSMnBCT^^ 

840 PHLKAAQKNKQNSEWATPNP 
3361 CACCACACCTTAACK3CTGCTa^<3AAAAACAAGCaflAATTCT^ 

860 ENRQM IMMKKKKKKKKHSPK 
3421 CMARAACAGGC3M»TGATAATQATOAAGAAAAAGAAAAAGAAGAAG^ 

880 NLLLHFVTIEETKADDVDSD 
3481 AGAACTrcCTGCrrAATTTTGTCACTATTGAAGAAACriaV^ 

900 GNRVTLDLPIDI.BEQTMGKY 
3541 ATCGAAACAGASTCAa«n3M3ACCTT<Xn:ATT^ 
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920 NWVTTPTTPKPDSPDLARHY 
3601 ACaATTGGGTAACTACACCrACTACTTTa^^ 

940 KSASPQPAPQIQPETPLNSK 
3661 ACTVAATCTGCCTCTCCACAGCCrGCCTTCCAAATTCAGCCTG^ 

960 HHIIQELPLDMTFVACDSIS 
3721 AGCAGCACMrATCCAAGAACTGCCTCTCGATAACACCTTTaTGGCCTC 

980 KCSSSSSDPYSVSDCGYPVT 
3781 CCAAGTGTTCCTCAAGauSTTO^GATCCCTACATC 

1000 TPEVPVSVHTRPPMKEVVRS 
3841 CGACCTTCGAGGTACCTGTGTCCGTACACACCAGACCGCCAATGAAGGAGGTT6TGCGAT 
1020 CTPMKESTTMEIWIHPQPQR 
3901 CTTGCACCCCCATGAAAGAGTCTACAACTATGGAGATCTGGATTCATCCCCAACCACAGC 
1040 KSEGKVAGKSQRRVTFHLPE 
3961 GGAAATCTGAAGGGAAAGTGGCAGGAAAGTCCCAGCGGCGTGTCACATTTC^CC^ 
1060 GSQBSSSDGGIiGDHDAGSIiT 
4021 AAGGCTCTCAGGAAAGCAGCAGTGATGGTGGACTGGGAGACCATGAT^^ 
1080 STSHGLPIjGYPQEEYPDRAT 
4081 CCAGCACATCTC^^TGGCCroCCCCITGGCTATCCTCAGGAG 

1100 PSNRTEGDGNSDPESTFIPG 
4141 CACCCAGCAATCGCACTGAAGGGGATGGCAACTCC^^ 

1120 LKKAAEITVQPTVEEASDMC 

4201 GACTAAAGAAAGCTGCAOAAATAACTGTrCAACCAACTGTGGAAG^ 

1140 TQECXiXYGHSDACWMPASLD 

4261 GCACTCAAGAATGTCTCATCTATGGCCATTCTGATGCCTGCTGGATGCCGGCATCTCTGG 
1160 HSSSSQAQASALCHSPPLSQ 
4321 ATCATTCCAGCTCTTCGCAAGCACAGGCCTCTGCTCTATGCCACAGCCCACCACTGTCAC 
1180 ASTQHHSPRVTQTIAIiCHSP 
4381 AGGCCI<^Ra£CAGCACCA(^^ 

1200 PVTQTIALCHSPPPIQVSAL 
4441 CTCCAGTGACACAGACXaVTasam^^ 

1220 HHSPPLVQATALHHSPPSAQ 
4501 TCCACCACAGTCCTCCTCTAGTGCAGGCTACTGCACTTCACCACAGCCC^^ 
1240 ASAIiCYSPPLAQAAAISHSS 
4561 AGGCCTCAGCCCTCTGCTACa^CCCTCCTTTAGCACAGGCT 

1260 PLPQVIALHRSQAQSSVSLQ 
4621 CTCCrCTGCCAGAGGTTATTGCCCTCCATCGTAQTCAGGCCCAATa^TCAGTCA 
1280 QGWVQGADGLCSVDQGVQGS 
4681 AGCAAGGTTGGGTGCAAGGTGCTGATGGGCTATGCTCTGTTGATCAGGGAGTGCAAGGTA 
1300 ATSQFYTMSERLHPSDDSIK 
474 1 GTGCAACM'CTCAGTTTTACACCATGTCTGAAAGACTTCATCC 

1320 VIPLTTFTPRQQARPSRGDS 
4801 AAGTCATTCCTTTGAaU^CCTTCACTCCACGCCAACAG^ 
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1340 PIM. EEHPL* 

48^1 CCCCCATTATGGAAGAACATCCCTTGTAAagctaaaatagttacttcaaattttcagaaa 
4921 agatgtatatagtcaaaatttaagatacaattccaatgagtattctgattatcagatttg 
4981 taaataactatgtaaatagaaacagataccagaataaatctacagctagacccttagtca 
5041 atagttaaccaaaaaattgcaatttgtttaattcagaatgtgtaitttaaaaagaaaagga 
5101 atttaacaatttgcatCGccttgtacagtaaggcttatcatgacagagcgcactatttct 
5161 gatgtacagtattttttgttgtttttatcatcatgtgcaatattactgatttgtttccat 
5221 gctgattgtgtggaaccagtatgtagcaaatggaaagcctagaaatatcttattttctaa 
5281 gtttacctttagtttacctaaacttttgttcagataacgttaaaaggtatacgtactcta 
5341 gcctttttttgggctttctttttgatttttgtttgttgttttcagbttttttgttgttgt 
5401 tagtgagtctcccttcaaaatacgcagtaggtagtgtaaatactgcttgtttgtgtctct 
5461 ctgctgtcatgttttctaccttattccaatactatattgttgataaaatttgtatataca 
5521 ttttcaataaagaatatgtataaactgtacagatctagatctacaacctatttctctact 
5581 ctttagtagagttcgagacacagaagtgcaataactgccctaattaagcaactatttgtt 
5641 aaaaagggcctctttttactttaatagtttagtgtaaagtacatcagaaataaagctgta 
5701 tctgccattttaagcctgtagtccattattacttgggtctttacttctgggaatttgtat 
5761 gtaacagcctagaaaattaaaaggaggtggatgcatccaaagcacgagtcacttaaaata 
5821 tcgacggtaaactactattttgtagagaaactcaggaagatttaaatgttgatttgacag 
5881 ctcaataggctgttaccaaagggtgttcagtaaaaataacaaatacatgtaactgtagat 
5941 aaaaccatatactaaatctataagactaagggatttttgttattctagctcaacttactg 
6001 aagaaaaccactaataacaacaagaatatcaggaaggaacttttcaagaaatgtaattat 
j6061 aaatctacatcaaacagaattttaaggaaaaatgcagagggagaaataaggcacatgact 
6121 gcttcttgcagtcaacaagaaataccaataacacacacagaacaaaaaccatcaaaatct 
' 6181 catatatgaaataaaatatattcttctaagcaaagaaacagtactattcatagaaaacat 
6241 tagttttcttctgttgtctgttatttccttcttgtatcctcttaactggccattatcttg 
6301 tatgtgcacattttataaatgtacagaaacatcaccaacttaattttcttccatagcaaa 
6361 actgagaaaataccttgtttcagtataacactaaaccaagagacaattgatgtttaatgg 
6421 gggcggttggggtgggggggggagtcaatatctcctattgattaacttagacatagattt 
6481 tgtaatgtataacttgatatttaatttatgattaaactgtgtgtaaattttgtaacataa 
6541 actgtggtaattgcataatttcattggtgaggatttccactgaatattgagaaagtttct 
6601 tttcatgtgcccagcaggttaagtagcgttttcagaatatacattattcccatccattgt 
6661 aaagttccttaagtcatatttgactgggcgtgcagaataacttcttaacttttaactatc 
6721 agagtttgattaataaaattaattaatgttttttctccttcgtgttgttaatgttccaag 
6781 ggatttggagcatactggttttccaggtgcatgtgaatcccgaaggactgatgatatttg 
6841 aatgtttattaaattattatcatacaaatgtgttgatattgtggctattgttgatgttga 
6901 aaattttaaacttggggaagattaagaaaagaaccaatagtgacaaaaatcagtgcttcc 
6961 agtagattttagaacattctttgcctcaaaaaacctgcaaagatgatgtgagattttttc 
7021 ttgtgttttaattattttcacattttctctctgcaaaactttagttttctgatgatctac 
7081 acacacacacacacacacacgtgcacacacacacacatttaaatgatataaaaagaagag 
7141 gttgaaagattattaaataacttatcaggcatctcaatggttactatctatgttagtgaa 
7201 aatcaaataggactcaaagttggatatttgggatttttcttctgacagtataatttattg 
7261 agttactagggaggttcttaaatcctcatatctggaaacttgtgacgttttgacaccttt 
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7321 cctatagatgatataggaatgaaccaatacgcttttattaccctttctaactctgatttt 
7381 at aatcagac 1 1 agattgtg t ttagaatat taaatgactgggcaccc tct tct tggt t tt 
7441 taccagagaggct t tgaatggaagcaggctgagagtagccaaagaggcaaggggtattag 
7501 cccagttattctcccctatgccttccttctctttctaagcgtccactaggtctggccttg 
7561 gaaacctgttacttctagggcttcagatctgatgatatctttttcatcacattacaagtt 
7621 atttctctgactgaatagacagtggtataggttgacacagcacacaagtggctattgtga 
7681 tgtatgatgtatgt agtcc t acaac tgcaaaacgt cttac tgaaccaacaatcaaaaaat 
7741 ggttc tgttttaaaaaggattttgtttgatttgaaattaaaactt caagctgaatgactt 
7801 atatgagaataatacgttcaatcaaagtagttattctattttgtgtccatattccattag 
7861 attgtgattattaattttctagctatggtattactatatcacacttgtgagtatgtattc 
7 92 1 aaat ac t aagtatct tatatgctacgtgcatacacattct tt tc tt aaac tttacctgtg 
7981 ttttaactaatattgtgtcagtgtattaaaaattagcttttacatatgatatctacaatg 
8041 taataaatttagagagtaattttgtgtattcttatttacttaacattttacttttaatta 
8101 tgtaaatttggttagaaaataataataaatggttagtgctattgtgtaatggtagcagtt 
8161 acaaagagcctctgccttcccaaactaatatttatcacacatggtcattaaatgggaaaa 
8221 aaatagactaaacaaatcacaaattgttcagttcttaaaatgtaattatgtcacacacac 
8281 aaaaaatccttttcaatcctgagaaaattaaaggcgttttactcacatggctatttcaac 
8341 attagttttttttgtttgtttctttttcat^gtattactgaaggtgtgtatactccctaa 
8401 tacacatttatgaaaatctacttgtttaggcttttatttatactcttctgatttatattt 
8461 tttattataattattatttcttatctttcttcttttatattttttggaaaccaaatttat 
8521 agttagtttaggtaaactttttattatgaccat tagaaactattttgaatgct tccaact 
8581 ggctcaattggccgggaaaacatgggagcaagagaagctgaaatatatttctgcaagaac 
8641 ctttctatattatgtgccaattaccacaccagatcaattttatgcagaggccttaaaata 
8701 ttctttcacagtagctttcttacactaaccgtcatgtgcttttagtaaatatgattttta 
8761 aaagcagttcaagttgacaacagcagaaacagtaacaaaaaaatctgctcagaaaaatgt 
8821 atgtgcacaaataaaaaaaattaatggcaattgtttagtgattgtaagtgatacttttta 
8881 aagagtaaactgtgtgaaatttatactatccctgcttaaaatattaagatttttatgaaa 
894 1 tatgtatttatgtttgtat tgtgggaagat tcctcctctgtgatatcatacagcatctga 
9001 aagtgaacagtatcccaaagcagttccaaccatgctttggaagtaagaaggttgactatt 
9061 gtatggccaaggatggcagtatgtaatccagaagcaaacttgtattaattgttctatttc 
912 1 aggttctgtattgcatgttttcttattaatatatattaataaaagttatgagaaat 

Figure 2D. ThecDNA (SEQID.NO.: 8) and amino add sequence (SEQ ID. NO. : 9)of109P1D4v.4. The start methionine 
is underlined. The open reading frame extends from nucleic add 84&4859 Including the stop codon. 

1 ctggtggtccagtacctccaaagatatggaatacactcctgaaatatcctgaaaactttt 
61 ttttttcagaatcctttaataagcagttatgtcaatctgaaagttgcttacttgtacttt 
121 atattaatagctattcttgtttttcttatccaaagaaaaatcctctaatccccttttcac 
181 atgatagttgttaccatgtttaggcattagtcacatcaacccctctcctctcccaaactt 
241 ctcttcttcaaatcaaactttattagtccctcctttataatgattccttgcctcgtttta 
301 tccagatcaattttttttcactttgatgcccagagctgaagaaatggactactgtataaa 
361 ttattcattgccaagagaataattgcattttaaacccatattataacaaagaataatgat 
421 tatattttgtgatttgtaacaaataccctttattttcccttaactattgaattaaatatt 
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481 ttaattatttgtattctctttaactatcttggtatattaaagtattatcttttatatatt 
541 tatcaatggtggacacttttataggtactctgtgtcatttttgatactgtaggtatctta 
601 tttcatttatctttattcttaatgtacgaattcataatatttgattcagaacaaatttat 
661 cactaattaacagagtgtcaattatgctaacatctcatttactgattttaatttaaaaca 
721 gtttttgttaacatgcatgtttagggttggcttcttaataatttcttcttcctcttctct 
781 ctctcctcttcttttggtcagtgttgtgcgggttaatacaacaaactgtaacaagtgtac 
1 MDLLSGTYIFA VLIiACVVP 

841 CtqqtATGGACTTGTTGTCCGGGACXSTACATTTTCGCGGTC^ 

20 HSGAQEKMYTIREEMPEWVL 
901 TCCACTCTGGCGCCCAGiSAGAaAAACTAaVCaVTCCGAGJ^ 

40 iGDLIiKDLN LSLIPNKSIiTT 
961 TOATAGGCGACTTGTTGAAAGACCTTAACTTGTCGCTGATTCC^^ 

60 AMQFKLVYKTGDVPLIRIEE 
1021 CTGCrATGOVGTTCAAGCTAGTGTACaAGACCXSGAGATGTGCCACTGACT 

80 DTGEIFTT6ARIDREKLCAG 
1081 AGGATACTCGTGAGATCTTCJICTACTGGCGCTCGC^^ 

100 IPRDEHCPyEVEVAlLPDEI 
1141 GTATCCCAAGGGATGAGCSITTGCTTTTATGAAGTGG^ 

120 FRLVKIRFLlEDINDNAPIiF 
1201 TATTTAGACTGGTTAAGATACGTTTTCTGATAGAAGATATAAATGATAATGCA^ 

140 PATVINISIPENSAIMSKYT 
1261 TCG<3VGCAACMTTATCAACATATCaua:TCCaiGAGAAC^ 

160 LPAAVBPDVGINGVQNYEIil 
1321 CTCTCCCAGCGGCTGTTGATCCTGACGTAGGAATAAAaMAGOT 

180 KSQNIFGLDV IETPEGDKMP 
1381 TTAAGAGTCAAAACATTTTTGGCCTOJATGTCATTGAAACACC^ 

200 QLIVQKEIiDREEKDTYVMKV 
1441 CACAACTOATTGTTCAAAAGGAGTTAGATAGGGAAGAC^^ 

220 KVEDGGFPQRSSTAILQVSV 
1501 lajU^TTQAAGATGGTGGCTrrCC^^ 

240 TDTNDNHPVPKETEIEVSIP 
1561 TTACTGATACS^TGACAACCACCCAGTCTTTAAGGAGACy^GAGATTG^ 

260 KNAPVGTSVTQLHATDADIG 
1621 CAGAAAATGCTCCTGTAGGCACrTCAGTGACACAGCT^ 

280 ENAKIHFSFSNLVSNIARRL 
1681 GTGAAAATGCCy^GATCCACOTCTCTr^ 

300 FHIiNATTGLlTIKEPIiDREE 

1741 TATTTO^CCTOAATGCCACK^ACTGGACr^ 

320 TPNHKLLVLASDGGLMPARA 

1801 AAACACCAAACCACmGTTACrcGTTTTG^ 
340 MVLVNVTDVNDNVPSIDIRY 

1861 CAAT6GTGCTGGTAAATGTTACAGATGTCAATGATAATGT 
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360 IVMPVNDTVVI.SENIPLNTK 
1921 AOVrCGTaVATCCTGTCSATGACACaGT^ 

380 lALITVTDKDADHNGRVTCF 
1981 ATWVTTGCTCTCATAACTGTGACGGATAAGGATGCGGACCATAATGGCy^G 

400 TDHEIPFRLRPVFSNQFLLE 
2041 TCaiCAGATCATGAAATCCCrTTCSUSATTAAGGCCAGTATTCAGTAAT^ 

420 TAAYLDYBSTKBYAIKLIiAA 
2101 AGACTGCAGOlTATCTTQACTATGMTCCSlCyUVAAG^^ 

440 DAGKPPLI^QSAMLPIKVKDE 
2161 CAGATGCTGGCyuU^CCTCCn^TGAATCyVGTCAGCAATGCT^ 

460 NDNAPVFTQSFVTVS IPENN 
2221 AAAATGACAATGCTCCAGTTTTCACCCAGTCTTTCGTAACrrGTTTCTATO 

480 SPGIQLTKVSAMDADSGPNA 
2281 ACTCTCCTGGCATCCAGTTGACGAAAGTAAGTGa^TGGATGCAG^ 

500 KINYLLGPDAPPEPSLDCRT 
2341 CTAAOATCAATTACCrGCTAGGCCCTGATGCrCCACCTGAATT^ 

520 GMLTVVKKL0REKE. DKYLFT 
2401 CAGGCATGCTGACTGTAGTGAAQA7VACTAGATAGAGAAAAAGAGGATAAATATTTATTCA 

540 IliAKDNGVPPLTSNVTVFVS 
2461 OATTCTGGCaUU^ATAACGGGGTACa^CCTTAACCA^^ 

560 IID QNDNSPVPTHNEYNFY V 
5521 GCTVTTATTGATCaVGAATGACAATAGCCCAGTTTTCACTCAC;^^ 

580 PENIiPRH GTVGLITVTDPDY 
2581 TCCCAGAAAACCTTCCAAGGCATGGTACAGTAGGACTAATCACTGTAACTGATCCTGATT 

600 GDNSAVTLSILDENDDFTID 
2641 ATGGAGACaUVTTCTGCAGTTACGCTCTCCATTTTAGATGAGAATGATGACTTCACC^ 

620 SQTGVIRPNISF DREKQESY 
2701 ATTaV(aiAACTGGTGT(^TCCGACCAAATATTTC^^ 

640 TFYVKAEDGGRVSRSSSAKV 
2761 ACACTTTCTATGTAAAGGCTGAGGATGGTGGTAGAGTATCAOOTX^ 

660 TINVVDVNDNKPVFIVPPSN 
2821 TAACCATAAATGTGGTTGATGTCAATGACA?ICAAACCAGTTTTCAT^ 

680 CSYELVLPSTNPGTVVFQVI 
2881 ACTGTTCTTATOAATTGGTTCrACCGTCCACTAATCCAGGCACAGT^ 

700 AVDNDTGMNAEVRYS IVGGN 
2941 TTGCTGTTGACAATGACACTGGCATGAATGCaVGAGGTTCGT^ 

720 TR-DLFAIDQETGNITIiMEKC 
3001 ACACAAGAGATCnXSTTTGCMcTCGACCAAGAAACAGGCAACA 

740 DVTDLGLHRVLVKANDIiGQP 
3 06 1 GTGATGTTACAGACCTTGGTTTACACAGAGTGTTGGTCAAAGCTAATGACTTAGGA 

760 DSLFSVVIVNLFVNESVTNA 
3121 CroATTCTCTCTTCAGTGTTGTAATTGTCAATCT^^ 
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780 TLINELVRKSTEAPVTPNTB 

3181 CTACaCTOATTAATCAACKKHreCGCAAAA^ 

800 lADYSSPTSDYVKlLVAAVA 
3241 AaATA6CT(aTOTATCCTCACaVACTAGTGRCiaTCTa^^ 

820 GTITVVVVIFITAVVRCRQA 
3301 CTGGCACaVT3^CTGTCGTTGTAGTTATTTT(mT(a«nX3C^ 

840 PHLKAAQKNKQNSEWATPHP 
3361 CACCACACCTTAi«M(nX3CTCaQAaAAACaASC^ 

860 BNRQMIMMKKKKKKKKHSPK 

3421 caVSAAAACAGQCaOATOAIAATCATGaflG 
880 HI.I.LHPVTIEETKADDVDSD 

3481 WSJACTTQCTCCTEU^TTTTGTCACT^ 

900 GNRVTLDLPIDI-EEQTMGKY 
3541 ATGGJUVACAGAGTCACACTA(kcCTTCCTATroATCTA<3aW3AG^ 

920 NWVTTPTTFKPDSPDI.ARHY 
3601 AOUlTlXKSGTftACTACACOT^ACTTTCAAGCCCG^ 

940 KSASPQPAFQIQP ETPLNSK 
3661 ACS^TCTGCCTCTCCAOMK^CTGCOTCCAAATrCAGCC^ 

960 HHIIQELPLDNTPVACDSIS 
3721 AGGACCACATCATCC1UVGAACTGCCTCTCGATAACACCTT1XH'(MCCTGTGAC^ 

980 KCSSSSSDPYSVSDCG. YPVT 
3781 cOUlGTGTTCCTCAaQCaOTTCWaTCCCTACaGOT 

1000 TPEVPVSVHTRPPMKBVVRS 

3841 CQACCTTCGftGGTACCTGTGTCOTTACACACCAGACCGCCAATGAAGGAGGM 

1020 CTPMKESTTMEIWIHPQPQS 

3901 CTTOO^CCCCCATGAAAGAGTCTACAACTATGGAGATCTGGATrCATC^^ 

1040 QRRVTFHLPEGSQ ESSSDGG 

3961 cCCAGCXXKGTGTCAa^Tm3VCCTG(X3M3ftAGGC^ 

1060 LGDHDAGSI.TSTSHG I. PI.GY 
4021 OACEGGQAflaCCATOATGCAGaCSWSCCTrACaMSC^^ 

1080 PQEEYPDRATPSNRTEG0G1I 
4081 TmJCTCaGGftGSACTACTTTQATCGTGCnSVCACCa^GCAAT^^ 
1100 SDPESTF IPGLKKAAEITVQ 
4141 ACTCCGATCCTGAATCTACTrrramiCCTGGACTA^ 

1120 PTVEEASDNCTQECLIYGHS 
4201 AACCAaCTCTGOAAQASGCCTCTOACAACTGaVC^^ 

1140 DACWMPASLDHSSSSQAQAS 
4261 CTGATGCCTGCTCGATGCCGGCATCTCTXSGATaVTTCCAGCTC 

1160 ALCHSPPIiSQASTQHHSPRV 
4321 CTGCTCTATCCCACMCCCACavCTGTOiCAGGCCTCaaVCrC^^ 

1180 TQTIALCHSPPVTQTIALCH 
4381 TGACACAfiACX3iTTGCTCTCK3C<acaGCCCTCC^ 
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1200 SPPPIQVSALHHSPPLVQAT 
444X ACAGCCC».CmCX:GATA.aW3GTGTCTGCrrCTC^ 

1220 ALHHSPPSAQASALCYSPPL 
4501 CTGl^CTTCACCAO^GCCCACC^VTCy^CACAGGCCTCAGCCCT 

1240 AQAAAISHSSPLPQVIALHR 
4561 TAGCACAGGCTGCTGCAATCAGCCACAGCTCTCCTCIGCCACAGGTO 
1260 SQAQSSVSLQQGWVQGADGL 
4621 GTAGTCAGGCCCAATCATCSVGTCAGTT^PGCAGCAAGGO^^ 

1280 CSVDQGVQGSATSQPYTMSE 
4681 TATGCTCTCTTQATCAGGGAGTGCAAGGTAGTGCAAC^ 

1300 RLHPSDDSIKVIPLTTFTPR 
4741 AAAGACTTCATCCCAGTGATQATTCAATTAAAGTCATTCCOTTGACAACCTTC^ 
1320 QQARPSRGDSPIMEEHPL* 
4801 GCCAACAGGCCAGACCGTCCAGAGGTGATTCCCCCy^TTATGGAAGAACATC^ 
4861 gctaaaatagttacttcaaattttcagaaaagatgtatatagtcaaaatttaagatacaa 
4921 ttccaatgagtattctgattatcagatttgtaaataactatgtaaatagaaacagatacc 
4981 agaataaatctacagctagacccttagtcaatagttaaccaaaaaattgcaatttgttta 
5041 attcagaatgtgtatttaaaaagaaaaggaatt taacaatttgcatccccttgtacagta 
5101 aggcttatcatgacagagcgcactatttctgatgtacagtattttttgttgtttttatca 
5161 tcatgtgcaatattactgatttgtttccatgctgattgtgtggaaccagtatgtagcaaa 
5221 tggaaagcctagaaatatcttattttctaagtttacctttagtttacctaaacttttgtt 
'5281 cagataacgttaaaaggtatacgtactctagcctttttttgggctttctttttgattttt 
5341 gtttgttgttttcagtttttttgttgttgttagtgagtctcccttcaaaatacgcagtag 
5401 gtagtgtaaatactgcttgtttgtgtctctctgctgtcatgttttctaccttattccaat 
5461 actatattgttgataaaatttgtatatacattttcaataaagaatatgtataaactgtac 
5521 agatctagatctacaacctatttctctactctttagtagagttcgagacacagaagtgca 
5581 ataactgccctaattaagcaactatttgttaaaaagggcctctttttactttaatagttt 
5641 agtgtaaagtacatcagaaataaagctgtatctgccattttaagcctgtagtccattatt 
5701 acttgggtctttacttctgggaatttgtatgtaacagcctagaaaattaaaaggaggtgg 
5761 atgcatccaaagcacgagtcacttaaaatatcgacggtaaactactattttgtagagaaa 
5821 ctcaggaagatttaaatgttgatttgacagctcaataggctgttaccaaagggtgttcag 
5881 taaaaataacaaatacatgtaactgtaga taaaaccatat actaaatctataagactaag 
5941 ggatttttgttattctagctcaacttactgaagaaaaccactaataacaacaagaatatc 
6001 aggaaggaacttttcaagaaatgtaattataaatctacatcaaacagaattttaaggaaa 
6061 aatgcagagggagaaataaggcacatgactgcttcttgcagtcaacaagaaataccaata 
6121 acacacacagaacaaaaaccatcaaaatctcatatatgaaataaaatatattcttctaag 
6181 caaagaaacagtactattcatagaaaacattagttttcttctgttgtctgttatttcctt 
6241 cttgtatcctcttaactggccattatcttgtatgtgcacattttataaatgtacagaaac 
6301 atcaccaacttaattttcttccatagcaaaactgagaaaataccttgtttcagtataaca 
6361 ctaaaccaagagacaattgatgtttaatgggggcggttggggtgggggggggagtcaata 
6421 tctcctattgattaacttagacatagattttgtaatgtataacttgatatttaatttatg 
6481 attaaactgtgtgtaaattttgtaacataaactgtggtaattgcataatttcattggtga 
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6541 ggatttccactgaatattgagaaagtttcttttcatgtgcccagcaggttaagtagcgtt 
6601 ttcagaatatacattattcccatccattgtaaagttccttaagtcatatttgactgggcg 
6661 tgcagaataacttcttaacttttaactatcagagtttgattaataaaattaattaatgtt 
6721 ttttctccttcgtgttgttaatgttccaagggatttggagcatactggttttccaggtgc 
6781 atgtgaatcccgaaggactgatgatatttgaatgtttattaaattattatcatacaaatg 
6841 tgttgatattgtggctattgttgatgttgaaaattttaaacttggggaagattaagaaaa 
6901 gaaccaatagtgacaaaaatcagtgcttccagtagattttagaacattctttgcctcaaa 
6961 aaacctgcaaagatgatgtgagattttttcttgtgttttaattattttcacattttctct 
7021 ctgcaaaactttagttttctgatgatctacacacacacacacacacacacgtgcacacac 
7081 acacacatttaaatgatataaaaagaagaggttgaaagattattaaataacttatcaggc 
7141 atctcaatggttactatctatgttagtgaaaatcaaataggactcaaagttggatatttg 
7201 ggatttttcttctgacagtataatttattgagttactagggaggttcttaaatcctcata 
7261 tctggaaacttgtgacgttttgacacctttcctatagatgatataggaatgaaccaatac 
7321 gcttttattaccctttctaactctgattttataatcagacttagattgtgtttagaatat 
7381 taaatgactgggcaccctcttcttggtttttaccagagaggctttgaatggaagcaggct 
7441 gagagtagccaaagaggcaaggggtattagcccagttattctcccctatgccttccttct 
7501 ctttctaagcgtccactaggtctggccttggaaacctgttacttctagggcttcagatct 
7561 gatgatatctttttcatcacattacaagttatttctctgactgaatagacagtggtatag 
7621 gttgacacagcacacaagtggctattgtgatgtatgatgtatgtagtcctacaactgcaa 
7681 aacgtcttactgaaccaacaatcaaaaaatggttctgttttaaaaaggattttgtttgat 
7741 ttgaaattaaaacttcaagctgaatgacttatatgagaataatacgttcaatcaaagtag 
7801 ttattctattttgtgtccatattccattagattgtgkttattaattttctagctatggta 
7861 ttactatatcacacttgtgagtatgtattcaaatactaagtatcttatatgctacgtgca 
7921 tacacattcttttcttaaactttacctgtgttttaactaatattgtgtcagtgtattaaa 
7981 aattagcttttacatatgatatctacaatgtaataaatttagagagtaattttgtgtatt 
8041 cttatttacttaacattttacttttaattatgtaaatttggttagaaaataataataaat 
8101 ggttagtgctattgtgtaatggtagcagttacaaagagcctctgccttcccaaactaata 
8161 tttatcacacatggtcattaaatgggaaaaaaatagactaaacaaatcacaaattgttca 
8221 gttcttaaaatgtaattatgtcacacacacaaaaaatccttttcaatcctgagaaaatta 
8281 aaggcgttttactcacatggctatttcaacattagttttttttgtttgtttctttttcat 
8341 ggtattactgaaggtgtgtatactccctaatacacatttatgaaaatctacttgtttagg 
8401 cttttatttatactcttctgatttatattttttattataattattatttcttatctttct 
8461 tcttttatattttttggaaaccaaatttatagttagtttaggtaaactttttattatgac 
8521 cattagaaactattttgaatgcttccaactggctcaattggccgggaaaacatgggagca 
8581 agagaagctgaaatatatttctgcaagaacctttctatattatgtgccaattaccacacc 
8641 agatcaattttatgcagaggccttaaaatattctttcacagtagctttcttacactaacc 
8701 gtcatgtgcttttagtaaatatgatttttaaaagcagttcaagttgacaacagcagaaac 
8761 agtaacaaaaaaatctgctcagaaaaatgtatgtgcacaaataaaaaaaattaatggcaa 
8821 ttgtttagtgattgtaagtgatactttttaaagagtaaactgtgtgaaatttatactatc 
8881 cctgcttaaaatattaagatttttatgaaatatgtatttatgtttgtattgtgggaagat 
8941 tcctcctctgtgatatcatacagcatctgaaagtgaacagtatcccaaagcagttccaac 
9001 catgctttggaagtaagaaggttgactattgtatggccaaggatggcagtatgtaatcca 
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9061 gaagcaaacttgtattaattgttctatttcaggttctgtattgcatgttttcttattaat 
9121 atatattaataaaagttatgagaaat 

Figure 2& ThecDNA (SEQID.NO.: 10) and amino acid sequence (SEQ ID. NO.: 11)of 109P1D4V.5. The start 
methionine is underlined. The open reading frame extends from nucleic acid 8464778 including the stop codon. 

1 ctggtggtccagtacctccaaagatatggaatacactcctgaaatatcctgaaaactttt 
61 ttttttcagaatcctttaataagcagttatgtcaatctgaaagttgcttacttgtacttt 
121 atattaatagctattcttgtttttcttatccaaagaaaaatcctctaatccccttttcac 
181 atgatagttgttaccatgtttaggcattagtcacatcaacccctctcctctcccaaactt 
241 ctcttcttcaaatcaaactttattagtccctcctttataatgattccttgcctcgtttta 
301 tccagatcaattttttttcactttgatgcccagagctgaagaaat'ggactactgtataaa 
361 ttattcattgccaagagaataattgcattttaaacccatattataacaaagaataatgat 
421 tatattttgtgatttgtaacaaataccctttattttcccttaactattgaattaaatatt 
481 ttaattatttgtattctctttaactatcttggtatattaaagtattatcttttatatatt 
541 tatcaatggtggacacttttataggtactctgtgtcatttttgatactgtaggtatctta 
601 tttcatttatctttattcttaatgtacgaattcataatatttgattcaigaacaaatttat 
661 cactaattaacagagtgtcaattatgctaacatctcatttactgattttaatttaaaaca 
721 gtttttgttaacatgcatgtttagggttggcttcttaataatttcttcttcctcttctct 
781 ctctcctcttcttttggtcagtgttgtgcgggttaatacaacaaactgtaacaagtgtac 
1 MDLLSGTYIFAVIiLACVVF 
841 ctggtMGGACTTGTTGTCaSGGACGTAamrrCGCGGT^ 

20 HSGAQEKNYT IRBEMPENVL 
901 TCCACrrCIX3GCGCCCAGGAGAAA?VACTACACCAXCCGAGA^ 

40 IGDLLKDLNLSIiIPNKSLTT 
9 61 TGATAGGCGACTTGTTGAiyVGACCITAACTTGTCGCTGATTCC^^ 
60 AMQFKI.VYKTGDVPLIRIEE 
1021 CnXSCTATGCAGTTCAAGCTAGTGTAO^GACaSGAGATGTGCaiC^^ 

80 DTGBIPTTGARIDREKLCAG 
1081 AGGATACTGGTGAGATCTTCACTACTGGCGCTCGCATTGATOQTGAQA^^ 

100 IP RDEHCFYEVEVAII.PDEI. 
1141 GTATCCa^GGATGAGCATTGCmTTATGAAGTGGAGG 

120 FRLVKIRFLIEDINDNAPLF 
1201 TATTTAGACTGGTTAAGATACGTTTTCTGATAGAAGATATAAATGATAATGO^C^ 

140 PATVINISIPENSAINSKYT 
1261 TCCCAGO^CAGTTATCAACATATCAATTCCAGAGAACTCaGCTATAAACT 

160 LPAAVDPDVGINGVQNYELI 
1321 CTCTCCCAGCGGCTGTTGATCXrrGACGTAGGAATAAACGGAGTTC^^ 

180 K SQNIFGIiDVIETPEGDKMP 
1381 TTAAGAGTCAAAACATTTTTGGCCTCGATGTCATTGAAAaVCC^^ 

200 QLIVQKEIi DRE EKDTYVMKV 
1441 CAO^CTGATTGTTCAAAAGGAGTTAGATAGGGAAGAGAAGGATACCTACGTGATQAAAG 
220 KVEDGGFPQRSSTAILQVSV 
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1501 TAAAGGTTGAAGATCGTCGCTTTCCTCA^^ 

240 TDTNDNHPVFKETEIEVSIP 
1561 TTACnmTAOVAATGACAACCACCCAGTCTT^^ 

260 EMAPVGTSVTQLHATDADIG 
1621 CAGAAAATGCTCCTGTAGGCACTTCAGTCACACAGCTCCMXSCC^ 

280 ENAKIHFSFSMLVSNIARRL 
1681 GTGAAAATGCCaUV.GATC(:S^CTTCrCTTTCAGCAATCT 

300 PHLNATTGIiITlKBPLDREE 
1741 TATTTOVCCTCAATGCavCCACIXSGACTTATCAC^ 

320 TPNHKLLVLASDGGLMPARA 
1801 AAACACaVAACaiCAAGTTACTGGTT^^ 

340 MVLVNVTDVND-NVPS IDIRY 
1861 CAATGGTGCTGGTAAATGTTACAGATGTC3U^TGATAATGTCCC3V^ 

360 IVNPVND TVVIiSEMriPI.NTK 
1921 AO^CGTCAATCCTGTCaVATGAa^CAGT^ 

380 lAIiITVTDKDADHNGRVTCF 
1981 AAATTGCTCTCATAACrGTGACGGATAAGGATGCGGAC^ 

400 TDHEIPPRLRPVFSNQFI.LE 
2041 TCACAGATCATGAAATCCCTTTCAGATTAAGGCCAGTATTCy^GTAATCAGOT^ 

420 TAAYLDYESTKEYAIKLLAA 
2101 AGACTGCAGOVTATOTTGACTATGAGTCGAaU^AAfl^ 

440 DAGKPPLNQSAMIiFIKVKDE 
2161 CAGATGCTGGCa^CCTCCTTTGAATCAGTC^^ 

460 NDMAPVPTQSFVTVSIPENN 
2221 AAAATGACAATGCTCCAGTTTTCACCCAGTCTTTCGTAACTGTTTC^^ 

480 SPGIQIiTKVSAMDADSGPNA 
2281 ACTCTCCTGGCATCCAGTTGACGAAAGTAAGTGCAATGGATGCAGACAGT 

500 KINYI,LGPDAP,PEFSLI>CRT 
2341 CTAAGATO^TTACCnxSCTAGGCCCTGATGCrca^CTGa^ 

520 GMIiTVVKKLDREKEDKYLFT 
2401 (yVGGCATGCTOACnXSTAGTGAAGAAAC^^ 

540 ILAKDNGVPPIiTSNVTVFVS 
2461 CAATTCTGGCAAAAGATAACGGGGTACCACCCTTAACCAGCAATGT(^ 

560 IIDQNDNSPVFTHNEYNFYV 
2521 GCATTATTGATOVGAATGACAATAGCCCAGriOTCACT 

580 PENLPRHGTVGLITVTD-PDY 
2581 TCCCAGAAAACCTTCCAAGGaVTGGTACAGTAGGACTAATOlCT^^ 

600 GDNSAVTLSILDENDDFTIU 
2641 ATGGAGACAATTCTGCAGTTACGCTCTCCy^TTTTAGATGAGAATGATGACTT 

620 SQTGVIRPNISFDREKQESY 
2701 ATTCS^CAAACTGGTGTCM^CCGACCAAATATTTCATT^^ 
640 TFYVKAEDGGRVSRSSSAK-V 
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2761 AOVCTTTCTATGTAAAGGCTGAGGATGGTGGTAGAGTATCACQTO 

660 TINVVDVNDNKPVFIVPPSN 
2821 TAACCATAAATGTGGTTGATGTO^TOACAACAAACCAGT^ 

680 CSYEIiVLPS TNPGTVVFQVI 
2881 ACTGTTCTTATGAATTGGTTCTACaSTCCACTAATCCAGGCACAGT^ 

700 AVDNDT6MNAEVRYSIVGGN 
2941 TTGCTGTTGAGAATGACACTGGC^^ 

720 TRDLPAIDQETGNITLMEKC 
3001 ACACAAGAGATCIXSTTTGCAATCaACCAAGAAAC^ 

740 DVTDLGLHRVLVKANDLGQP 
3061 GTGATGTTACAGACCTTGGTTTACACAGAGTGTTGGTCAAAGCTAATGACTT 

760 DSLFSVVIVNLFVNESVTNA 
3 121 CTGATTCTCTCrrTCAGTGTTGTAATTGTCa^TCTGTTCGTG 

780 tlinblVrkstbapvtpntb 
3181 ctacactgattaatgaactggtgcgcaaaagcacto 

800 ladvssptsdyvkilvaava 

3241 AGATAGCnXaATGTATCCTCACCAACTAGTGACTATGTCAAGATCC^^ 

820 GTITVVVVIFITAVVRCRQA 
3301 CTGGCACCATAACTGTCGTTGTAGTTATTITCATCACrGCTGTAGTi^ 

•840 PHLKAAQKNKQNSEWATPNP 
3361 CACCa^CaVCCTTAAGGCTGCrCAQAAAAACAAGCAGAATTC 

860 ENRQMIMMKKKKKKKKHSPK 
3421 CAGAAAACAGGCAGATGATAATGATGAAGAAAAAGAAAAAGAAGAAGAAGC^^ 

880 NLLLNFVTIEETKADDVDSD 
3481 AGAACTTGCTGCTTAATTTTGTCACTATTGAAGAAACTAAGGCAGATGATGOT 

900 GNRVTLDLPIDLEBQT MGKY 
3541 ATGGAAAO^GAGTCACACTAGACCTTCCrATTGATCTAGAAGAGCAAACAATGGG 

920 NWVTTPTTFKPDSPDLARHY 
3601 ACaVATTGGGTAACTACT^CXrTACrACrrT^ 

940 KSASPQPAFQIQPETPIiNSK 
3661 ACAAATCTOCXrrCTCa^CAGCCTGCCTTCa^^ 

960 HHIIQEIjPIiDNTFVACDSIS 
3721 AGCACCACATCMCCAAGAACTGCCTCTCGATAACyVCCTTTGTGGCCTC 

980 KCSSSSSDPYSVS&CGYPVT 
3781 ca^TGTTCXrraVAGCAGTTCAGATCCCTACAGCGTTrcr 

1000 TFEVPVSVHTRPSQRRVTPH 
3841 CGACCrrCGAGGTACCTGTGTCCGTACACSkCCAGACCGT^ 

1020 LPEGSQESSSDGGLGDHDAG 
3901 ACCTGCCAGAAGGCTCTCAGGAAAGCAGCAGTGATGGTGGACT6GGAGACCATGATGCAG 
1040 SLTSTSHGLPLGYPQEEYFD 
3961 GOVGCCTTACCAGCACATCTCATGGCCTGCCCCnTGGCTATCCrC^ 
1060 RATPSNRTEGDGNSDPBSTF 
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4021 ATOSTGCTACACCCAGCSVATCGCACTGAA^ 

1080 IPGLK.KAAEITVQPTVBEAS 
4081 TCATACeKK5ACTAAAt32^GCTGCAGAAATAACT 

1100 DNCTQECLIYGHSDACWMPA 
4141 CTCACAACroCACTCAAGAATGTCTCATCTA 

1120 SLDHSSSSQAQASALCHSPP 

4201 catctctggatcattc(^gctcttcxk:aagcac^ 

1140 LSQASTQHHSPRVTQTIALC 
4261 (^CTGTCACAGGCCTCTACTCAGCACCykCAGCC^^ 

1160 HSPPVTQTIALCHSPPPIQV 
4321 GCOlCAGrcCTCCaGTGACACAGACCATCGCATTGTGCCAC^ 

1180 SAIiHHSPPLVQATALHHSPP 
4381 TGTCTGCrCTCCACCACyVGTCCTCCTCTAGTGCAGGC^^ 

1200 SAQASAliCYSPPLAQAAAlS 
4441 CArC2^j:^CACAGG^ 

1220 HSSPLPQV IALHRSQAQSSV 
4501 GCCAC7«3CTCTCCTCTGCCACAGGTTATTGCCCrCC^^ 

1240 SLQQGWVQGADGLCSVDQGV 
4561 TCAGTTTGCAGCAAGGTTGGGTGCAAGGTGCTGATGGGCTATGCTC^^ 
1260 QGSATSQFYTMSERLHPSDD 
4621 TGCAAGGTAGTGCAACATCnX^ACOTTTACACC^^ 

1280 SIKVIPLTTFTPRQQARPSR 
4681 ATTOVATTAAAGTCATTCCTTTGACAACCTTC^ 
1300 GDSPIMEEHPIi* 

4741 GAGGTGATTCCCCCATTATGGAAGAACATCCCTTGTAAagctaaaatagttacttcaaat 
4801 tttcagaaaagatgtatatagtcaaaatttaagatacaattccaatgagtattctgatta 
4861 tcagatttgtaaataactatgtaaatagaaacagataccagaataaatctacagctagac 
4921 ccttagtcaatagttaaccaaaaaattgcaatttgtttaattcagaatgtgtatttaaaa 
4981 agaaaaggaatttaacaatttgcatccccttgtacagtaaggcttatcatgacagagcgc 
5041 actatttctgatgtacagtattttttgttgtttttatcatcatgtgcaatattactgatt 
5101 tgtttccatgctgattgtgtggaaccagtatgtagcaaatggaaagcctagaaatatctt 
5161 attttctaagtttacctttagtttacctaaacttttgttcagataacgttaaaaggtata 
5221 cgtactctagcctttttttgggctttctttttgatttttgtttgttgttttcagtttttt 
5281 tgttgttgttagtgagtctcccttcaaaatacgcagtaggtagtgtaaatactgcttgtt 
5341 tgtgtctctctgctgtcatgttttctaccttattccaatactatattgttgataaaattt 
5401 gtatatacattttcaataaagaatatgtataaactgtacagatctagatctacaacctat 
5461 ttctctactctttagtagagttcgagacacagaagtgcaataactgccctaattaagcaa 
5521 ctatttgttaaaaagggcctctttttactttaatagtttagtgtaaagtacatcagaaat 
5581 aaagctgtatctgccattttaagcctgtagtccattattacttgggtctttacttctggg 
5641 aat t tgtatgtaacagcctagaaaat taaaaggaggtggatgcatccaaagcacgagtca 
5701 c 1 1 aaaatat cgacggtaaac tac tatt t tg t agagaaact caggaagatttaaatgttg 
5761 atttgacagctcaataggctgttaccaaagggtgttcagtaaaaataacaaatacatgta 
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5821 actgtagataaaaccatatactaaatctataagactaagggatttttgttattctagctc 
5881 aac t tactgaagaaaaccac taataacaacaagaatatcaggaaggaactt ttcaagaaa 
5941 tgtaattataaatctacatcaaacagaattttaaggaaaaatgcagagggagaaataagg 
6001 cacatgactgcttcttgcagtcaacaagaaataccaataacacacacagaacaaaaacca 
6061 tcaaaatctcatatatgaaataaaatatattcttctaagcaaagaaacagtactattcat 
6121 agaaaacattagttttcttctgttgtctgttatttccttcttgtatcctcttaactggcc 
6181 attatcttgtatgtgcacattttataaatgtacagaaacatcaccaacttaattttcttc 
6241 catagcaaaactgagaaaataccttgtttcagtataacactaaaccaagagacaattgat 
6301 gtttaatgggggcggttggggtgggggggggagtcaatatctcctattgattaacttaga 
6361 catagattttgtaatgtataacttgatatttaatttatgattaaactgtgtgtaaatttt 
6421 gtaacataaactgtggtaattgcataatttcattggtgaggatttccactgaatattgag 
6481 aaagtttcttttcatgtgcccagcaggttaagtagcgttttcagaatatacattattccc 
6541 atccattgtaaagttccttaagtcatatttgactgggcgtgcagaataacttcttaactt 
6601 ttaactatcagagtttgattaataaaattaattaatgttttttctccttcgtgttgttaa 
6661 tgttccaagggatttggagcatactggttttccaggtgcatgtgaatcccgaaggactga 
6721 tgatatttgaatgtttattaaattattatcatacaaatgtgttgatattgtggctattgt 
6781 tgatgt tgaaaa 1 1 ttaaacttggggaagat taagaaaagaaccaatagtgacaaaaa t c 
6841 agtgcttccagtagattttagaacattctttgcctcaaaaaacctgcaaagatgatgtga 
6901 gattttttcttgtgttttaattattttcacattttctctctgcaaaactttagttttctg 
6961 atgatctacacacacacacfcacacacacgtgcacacacacacacatttaaatgatataa 
7021 aaagaagaggttgaaagattattaaataacttatcaggcatctcaatggttactatctat 
7081 gttagtgaaaatcaaataggactcaaagttggatatttgggatttttcttctgacagtat 
7141 aatttattgagttactagggaggttcttaaatcctcatatctggaaacttgtgacgtttt 
7201 gacacctttcctatagatgatataggaatgaaccaatacgcttttattaccctttctaac 
7261 tctgattttataatcagacttagattgtgtttagaatattaaatgactgggcaccctctt 
7321 cttggtttttaccagagaggctttgaatggaagcaggctgagagtagccaaagaggcaag 
7381 gggtattagcccagttattctcccctatgccttccttctctttctaagcgtccactaggt 
7441 ctggccttggaaacctgttacttctagggcttcagatctgatgatatctttttcatcaca 
7501 ttacaagttatttctctgactgaatagacagtggtataggttgacacagcacacaagtgg 
7561 ctattgtgatgtatgatgtatgtagtcctacaactgcaaaacgtcttactgaaccaacaa 
7621 tcaaaaaatggttctgttttaaaaaggattttgtttgatttgaaattaaaacttcaagct 
7681 gaatgacttatatgagaataatacgttcaatcaaagtagttattctattttgtgtccata 
7741 ttccattagattgtgattattaattttctagctatggtattactatatcacacttgtgag 
7801 tatgtattcaaatactaagtatcttatatgctacgtgcatacacattcttttcttaaact 
7861 ttacctgtgttttaactaatattgtgtcagtgtattaaaaattagcttttacatatgata 
7921 tctacaatgtaataaatttagagagtaattttgtgtattcttatbtacttaacattttac 
7981 ttttaattatgtaaatttggttagaaaataataataaatggttagtgctattgtgtaatg 
8041 gtagcagttacaaagagcctctgccttcccaaactaatatttatcacacatggtcattaa 
8101 atgggaaaaaaatagactaaacaaatcacaaattgttcagttcttaaaatgtaattatgt 
8161 cacacacacaaaaaatccttttcaatcctgagaaaattaaaggcgttttactcacatggc 
822 1 tatttcaacattagttttttttgtt tgtttctttttcatggtat tactgaaggtgtgtat 
8281 actccctaatacacatttatgaaaatctacttgtttaggcttttatttatactcttctga 
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8341 tttatattttttattataattattatttcttatctttcttcttttatattttttggaaac 
8401 caaatttatagttagtttaggtaaactttttattatgaccattagaaactattttgaatg 
8461 cttccaactggctcaattggccgggaaaacatgggagcaagagaagctgaaatatatttc 
8521 tgcaagaacctttctatattatgtgccaattaccacaccagatcaattttatgcagaggc 
8581 cttaaaatattctttcacagtagctttcttacactaaccgtcatgtgcttttagtaaata 
8641 tgatttttaaaagcagttcaagttgacaacagcagaaacagtaacaaaaaaatctgctca 
8701 gaeiaaatgtatgtgcacaaataaaaaaaattaatggcaattgtttagtgattgtaagtga 
8761 tactttttaaagagtaaactgtgtgaaatttatactatccctgcttaaaatattaagatt 
8821 tttatgaaatatgtat t tatgt t tgtat tgtgggaagatt cctcctc tgtgatatcatac 
8881 agcatctgaaagtgaacagtatcccaaagcagtt ccaaccatgc t ttggaagt aagaagg 
8941 ttgactattgtatggccaaggatggcagtatgtaatccagaagcaaacttgtattaattg 
9001 ttctatttcaggttctgtattgcatgttttcttattaatatatattaataaaagttatga 
9061 gaaat 

Figure 2F. The cDNA (SEQ ID. NO. : 12) and amino acid sequence {SEQ ID. NO. : 13) of 109P1D4 v.6. The start 
methionine is underfined. Ihe open reading irame extends from nudelo add 614-3727 induding the stop codon. 

1 ggcagtcggcgaac tgtctgggcgggaggagccgtgagcagtagctgcactcagc tgcc c 

61 gcgcggcaaagaggaaggcaagccaaacagagtgcgcagagtggcagtgccagcggcgac 
121 acaggcagcacaggcagcccgggctgcctgaatagcctcagaaacaacctcagcgactcc 
181 ggctgctctgcggactgcgagctgtggcggtagagcccgctacagcagtcgcagtctccg 
241 tggagcgggcggaagccttttttctccctttcgtttacctcttcattctactctaaaggc 
301 atcgttattagagggtgcttaaaaagtacagatcaactggatggatgaatggatggaaga 
361 ggatggaatatcttaacaaaacacattttccttaagtaaattcatgcatactccaaataa 
421 aatacagaatgtgaagt ate tctgaactgtgctgttgaatatggt age tact age tacat 
481 gaaaatcctgttgtgaataagaaggattccacagatcacataccagagcggttttgcctc 
541 agctgetctcaactttgtaatcttgtgaagaagctgacaagcttggctgattgcagtgca 

1 MTVGFNSDISSVVRVN 
601 ctatgaggactgaATGACAGTQGGTTTTAATTCMA^ 

17 T TNCHKCLL S G T Y I PAVLLV 
661 TACAACAAACIXSTCaVCaU^GTGTTTGTTO 

37CVVFHSGAQEKNYTIREEIP 
721 ATGOSTGGTGTTCCACTCTGGCGCCa^GAGAAAAACTACACCA^ 

57ENVLIGNLIiKDLNLSLIPNK 
781 AGAAAACGTCCTGATAGGGAA(nTGTTGAAAGACCTI!AAC^ 

77SLTTTMQFKLVYKTGDVPLI 
- 841 GTCCmraACSACTACTATGCAGTrCaAGCT 

97RIEBDTGEIFTTGARIDREK 
901 TCGAATTGAAGAGGATACTGGTGAGATCTTCACTACCGGCGCTCGCATTGATC 
117 LCAGIPRBEHCFYEVEVAIL 
961 ATTATGTGCTGGTATCCCAAGGGATGAGCATTGCTTTTATGA^ 

137 PDEIFRLVKIRPI»IEDINDN 
1021 GCCGGATGAAATATTTAGACTGGTTZWVGATAaSOT^ 
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157APLFPATVINISIPENSAIN 
1081 TGCACCATTGTTCC(:a.GCAACAGTTATCAACM:ATa^^ 

177 SKYTLPAAVDPDVGINGVQN 
1141 CTCTAAATATACTCTCCCAGCGGCTGTTGATCCTGACGTAGGCATAAACGGAGTTCAAAA 

197YELIKSQNIFGLDVIETPEG 
1201 CTACGAACTJUlTTAAGAGTCAAAACM?TTTTGGCCrr 

217 DKMPQLIVQKELDRBEKDTY 
1261 AGACAAGATGCCACAACTGATTGTTCAAAAGGAGTTAGAT^ 

237 VMKVKVEDGGFPQRSSTAII, 
1321 TGTGATGAAAGTAAAGGTTGAAGATGGTGGCTTTCCTCAAAGATCCASTACTGCTATTTT 

257 QVSVTDTND-NHPVFKETKIE 
1381 GCAAGTAAGTGTTACTGATACAAATGACAACCACCCAGTCTTTAAGGAGAC^^ 

277 VSIPENAPVGTSVTQLHATD 
1441 AGTCAGTATACCAGAAAATGCTCCTGTAGGCaVCTTCAGTGACACAGCT 

297 ADIGENAKIHFSFSNLVSNI 
1501 TGCTGACTVTAGGTGAAAATGCCAAGATCCACTTCTC^^ 

317 ARRLFHIiNATTGIiITIKEPL 
1561 TGCCAGGAGATTATTTCACCTCAATGCCACCACTGGACTTATCACAATCAAA^ 

337 DREETPNHKLLVLASDGGLM 
1621 GGATAGGGAAGAAAO^CCAAACCAa^AGTTACTGGTTTTGGa^^ 

357 PARAMVLVNVTDVNDNVPSI 
1681 GCOlGCaUVGAGCAATGGTGCTGGTAAATGTTAa^GATC 

377 I>IRYIVN PVNDTVVLSENIP 
1741 TGAC ATAAGATACATCGTCAATCCTGTCAATGACACAGTTGTTCTTTCAGAAAATAOT 

397 LNTK.IALITVTDKDADHNGR 
1801 ACTCAACT^CCMAATTGCTCTCATAACTGTGACGGATAAGQATGCGGAC^ 

417 VTCFTDHEIPFRIiRPVFSNQ 
1861 GGTGACaiTGCTTCACAGAT<3^TGAAATTCCT^ 

437 PLLENAAYLDYBSTKBYAIK 
192 1 GTTCCTCGTGGAGAATGCa^GCATATCrTGACTATGAGTCCyVCA^ 

457 LLAADAGKPPLNQSAMIiFIK 
198 1 ATTACTGGCTGCAGATGCTGGCAAACCTCCTTTGAATCAGTCAGCaU^TGCTCT 

477 VKDENDNAPVFTQSFVTVSI 
2041 AGTGAAAGATGAAZy^TGAOUVTGCTCCa^GTTTTCACCCAGTC^^ 

497 PENNSPGIQLMKVSATDADS 
2101 TCCTGAGAATAACTCTCCTGGCATCCAGTTGATGAAAGTAAGTGCAACGGATG^ 

517 GPNAEINYLLGP D APPEFSL 
2161 TCGGCCTAATGOTGAGATCM^TTACCTGCTAGGCCCTGATGCTCO^CCT^ 

537 DRRTGMIiTVVKK LDREKEDK 
2221 GGATCGTCGTACAGGCATGCTGACTGTAGTGAAQAAACTAGATAGAGAARAAGAGGATAA 

557 YLFTILA KDNGVPPLTSNVT 
2281 ATATTTATTOVCAATTCTGGCa^AAAGATAATGGGGTACaVCCCTTAACC^ 
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577 VFVSI IDQNDMSPVPTHNEY 
2341 AGTCIOTGTAAGCATTATTGMCA 

597 KFYVPENIiPRHGTVGIiITVT 
2401 a^TTCTATGTCCCSlGAAAACXnyrcCAAGGCy^^ 

617 DPDYGDNSAVTLSIIjDENDD 
2461 TGATCCTGATTATGGAGACmTTCnXSCAGTTACXSCTCTCCA^^ 

637 FTIDSQTGVIRPNISFDREK 
2521 CTTCACCaLTTGATTCSV.CaVAACM 

657 QESYTFYVKAEDGGRVSRSS 
2581 ACAAGAATCTTACaCTITCTATGTAAAGGC^^ 

4 

677 SAKVTIMVVDVNDNKPVFIV 
2641 AAGTGCCAAAGTAACXIATAAATGTGGTTGATGTCAATGACAACAAACCA 

697 PPYNYSYELVLPSTNPGTVV 
2701 CCCrCCTTACAACTATTCTTATGAATTGGTTCrrACCGTCCyiCTAATCC^^ 

717 FQVIAVDNDTGMNAEVRYS I 
2761 CTTTCAGGTAATTGCTGTimaUVT^ 

737 VGGNTRDIiFAIDQE.TGNITL 
2821 TGTAGGAGGAAACACAAGAGATCriX3TTTGCM.TCGAC<:yU^GAAAC^ 

757 MEKCDVTDLGLHRVLVKAND 
2881 GATGGAGAAATGTGATGTTACAGACCTTGGTTOACACaiGAGTGTTGGT 

777 LGQPDSLFSVVIVNLPVMES 
2941 CTTAGQACaWSCCTGATTCTCTCTTCAGTGTT^ 

797 VTNATLINBLVRKSIEAPVT 
3001 AGTGACCAATGCTACACriXSATTAATGAACTGGTGCGCAAAAGC^^ 

817 PHTEIADVSSPTSDYVKILV 
3 061 CCOVAATACTGAGATAGCTGATGTATCCTCACCAACTAGTGACTATGTC?^ 

837 AAVAGTITVVVVI FITAVVR 
3121 TGCAGCIXSTTGCTGGCACCMTIACTGTCGTTGIAGTTAI^^ 

857 C RQAPHLKAAQKNMQMSBWA. 
3181 ATGTOSCCAGGCACCACACCTTAAGGCTGei^^ 

877 T PNPEHRQM.IMMKKKKKKKK 
3241 TACCCC^AACCCAGAAAACAGGCAGATGATAATGATGAAGAAAAAGAAAAAG^ 

897 HSPKNIiIiLNFVTIEETKADD 
3301 GCATTCCCCTAAGAACCTGCTGCITAATTTTGTCACTATTGAAC^ 

917 VDSDGNRVTLDLPiniiBEQT 
3361 TGTTGACAGTQATGQAAACaGAGTCACACTAGACXOT 

937 MGKYNWVTTPTTPKPDSPDL 
3421 AATGGGAAAGTACyUOT!GGGTAACTACACCTACTACT^^ 

957 ARHYKSASPQPAFQXQPETP 
3481 GGCCCGAOlCTACAAATCTGCCTCTCCACAGCCTGCCr^ 

977 LNLKHHIIQELPLDNTPVAC 
3 54 1 CCreAATTTGAAGCACCACATCATCCAAGAACroCCT 
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997 DSISKCSSSSSDPYSVSDCG 
3601 TGACTCTATCTHXaU^GTTCC^^ 

1017 yPVTTPEVPVSVHTRPTDSR 
3661 CTATCXyWSTGAaWW^CTTOSAGGTACCTGT^ 
1037 T * 

3721 GACATGAactattgaaatctgcagtgagatgtaactttctaggaacaacaaaattccatt 
3781 ccccttccaaaaaatttcaatggattgtgatttcaaaattaggctaagatcattaatttt 
3841 gtaatctagatttcccattataaaagcaagcaaaaatcatcttaaaaatgatgtcctagt 
3901 gaaccttgtgctttctttagctgtaatctggcaatggaaatttaaaatttatggaagaga 
3961 cagtgcagcacaataacagagtactctcatgctgtttctctgtttgctctgaatcaacag 
4021 ccatgatgtaatataaggctgtcttggtgtatacacttatggttaatatatcagtcatga 
4081 aacatgcaattacttgccctgtctgattgttgaataattaaaacattatcttccaggagt 
4141 ttggaagtgagctgaactagccaaactactctctgaaaggtatccagggcaagagacatt 
4201 tttaagaccccaaacaaacaaaaaacaaaaccaaaacactctggttcagtgttttgaaaa 
4261 tattcactaacataatattgctgagaaaatcatttttattacccaccactctgcttaaaa 
4321 gttgagtgggccgggcgcggtggctcacgcctgtaatcccagcactttgggaggccgagg 
4381 cgggtggatcacgaggtcaggagattgagaccatcctggctaacacggtgaaaccccatc 
4441 tccactaaaaatacaaaaaattagcctggcgtggtggcgggcgcctgtagtcccagctac 
4S01 tcgggaggctgaggcaggagaatagcgtgaacccgggaggcggagcttgcagtgagccga 
4561 gatggcgccactctgcactccagcctgggtgacagagcaagactctgtctcaaaaagaaa 
4621 aaaatgttcaatgatagaaaataattttactaggtttttatgttgattgtactcatggtg 
4681 ttccactccttttaattattaaaaagttatttttggggtgggtgtggtggctcacaccgt 
4741 aatcccagcactttgggaggccgaggtgggtggatcacctgaggtcaggagttcaagacc 
4801 agtntggccaacatggcgaaaccccgtttt 

Figure 2G. The cDNA (SEQ ID. NO. : 14) and amino acid sequence (SEQ ID. NO. : 15) of 10gP1D4 v.7. The start 
methionine is underlined. The open reading frame extends from nucleic acid 735-3881 including the stop codon. 

1 ggtggtccagtacctccaaagatatggaatacactcctgaaatatcctgaaacctttttt 
61 ttttcagaatcctttaataagcagttatgtcaatctgaaagttgcttacttgtactttat 
121 attaatagctattcttgtttttcttatccaaagaaaaatcctctaatccccttttcacab 
181 gatagttgttaccatgtttaggcgttagtcacatcaacccctctcctctcccaaacttct 
241 cttcttcaaatcaaactttattagtccctcctttataatgattccttgcctccttttatc 
301 cagatcaattttttttcactttgatgcccagagctgaagaaatggactattgtataaatt 
361 attcattgccaagagaataattgcattttaaacccatgttataacaaagaataatgatta 
421 tattttgtgatttgtaacaaataccctttattttcccttaactattgaattaaatatttt 
481 aattatttgtattctctttaactatcttggtatattaaagtattatcttttatatattta 
541 tcaatggtggacacttttataggtactctgtgtcatttttgatactgtaggtatcttatt 
601 tcatttatctttattcttaatgtacgaattcataatatttgattcagaacagatttatca 
661 ctaattaacagagtgtcaattatgctaacatctcatttactgattttaatttaaaacagt 
1 MFRVGFLIISSSSSLS 
721 ttttgttaacatgc ATGT TTAGGGTTGGCTTCTTAATAATiTCi'TCTrCCT 
17 PLLLVSVVRVNTTMCHKCLL 
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781 CTCCTCTTCTTTTGGTCAGTGTTGTGCGGGTTAATAa^^ 

37 SGTYIFAVIiLVCVVPHSGAQ 
84X TGTCCXSGGACGTACATTTTCGCGGTCCTGCTAGTATGCG^^ 

57 EKNYTIRBEIPENVLIGNLL 
901 AGGAGAAAAACTACACCATCCGAGAAGAAATTCCaGAAAACGTCCrcATAGGC^ 

77 KDLMLSLIPNKSIiTTTMQFK 
961 TO^^GACCTTAACTTGTOSCTGATTCCAAAaU^^ 
97 LVYKTGDVPLIRIEEDTQEI 
1021 AGCTAGTCTACAAGACCGGAGATGTGCCACTGATTCGAATTGAA^^ 

117 FTTGARIDR EKLCAQIPRDE 
1081 TCTTCACTACCKSGCGCTCGCaTTaATCGTGA^^ 

137 HCPYEVEVAILPDEIFRLVK 
1141 AGCATTGCTTTTATGAAGTGGAGGTOGCCATTTTGGCGGATGAAAT^^ 

157 IRFIiIEDINDNAPLFP ATVI 
1201 AGATACGTTTTCTGATAGAAGATATAAATGATAATGCACCATTGT^ 

177 NISIPENSAINSKYTIiPAAV 
1261 TOVAC^TATCaATTCCAGAGAACTCGGCna^TAAACTC^^ 

197 DPDVGINGVQNYELIKSQNI 
1321 TTGATCCTGACXSTAGGCATAAACGGAGTTCAAAACTACGAACTAATTAAGAGTC^^ 

217 FGIiDVIETPEGDKMPQLIVQ 
1381 TTTTTGGCCTCGATGTCMTGAAAC^ 

237 KELDREEKDTYVMKVKVEDG 
1441 AAAAGGAGTTAQATAGGGAAGAGAAGGATACCTATGTGATGAAAGTAAAQGTTGa^^ 

257 GFP QRSSTAIIiQVSVTDTND 
1501 GTGGCTTTCCTCAAAGATCCAGTACTGCTATTTTGCAAGTAAGTGTTACTGATACA^^ 

277 NHPVFKETEIEVSIPEMAPV 
1561 ACAACa^CCCAGTCTTTAAGGAGACAGAGATTGAAGTCAGTATACCAQAAAATGCTCCT 

297 GTSVTQLHATDADIGENAKI 
1621 TAGGCACFTCAGTGACACAGCTCCATGCCACAGATGCT^ 

317 HFSFSNLVSNIARRLFHLKA 
1681 TCC3^CrTCTCTOTCaWK!AATCTAGTCT 

337 TTGIiITIKEPLBREETPNHK 
1741 CCACCACTGGACTTATCACAATCAAAGAACCACTGGATAGGGAAGAAACACC^^ 

357 LLVLASDGGLMPARAMVLVN 
1801 AGTTACraGTTTTGGCAAGTGATGGTGGATTGATGCCa^GC^^ 

377 VTDVNDNVPSIDIRYIVNPV 
1861 ATGTTACAGAlOTCAATGATAATGTCCCATCCamXS^ 

397 NDTVVIiSENIPLNTKIAIiIT 
1921 TC3U^TGACACAGTTGTTCTTT<:y^GAAAATATTCC?^CTCA^ 

417 VTDKDADHNGRVTCFTDHEI 
1981 CTGTGACGGATAAGGATGCGGACOVTAATGGCAGGGTGAC^ 
437 PFRLRPVPSNQFIiLENAAYL 
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2041 TTCCrrTaWSATTAAGGCCSUniATTCAGT 

457 DYESTKBYAIKIiIiAADAGKP 
2101 TTGACTATGAGTCCACAAAAGAATATGCCyVTTAAATTACTGGCroC^^ 

477 PLNQSAMLPIKVKDENDNAP 
2161 CTCCTTTGAATCAGTO^GCAATGCTCTrCATC^^ 

497 VFTQSPVTVSIPENUSPGIQ 
2221 CAGTTTTCACCCAGTCrTTCGTAACTGTTTCrrAra 

517 LMKVSATDADSGPNAEINYL 
2281 AGTTQATGAAAGTAAGTGCAACGGATGCAGZ^GTGQGCer 

537 LGPDAPPEPSLDRRTG MLTV 
2341 TGCTAGGCCCTOATGCrcCACCTGAATTCAGCC^^ 

557 VKKLDREKEDKYLFTILAKD 
2401 TAGTGAAGAAACTAGATAGAGAAAAAGAGGATAAAmTTTATTOlCAATTCTGGC^^ 

577 NGVPPLTS.WVTVFVSI IDQN 
2461 ATAATGGGGTACC3VCCCnTA2lC»GCAATGTavaW3TCT^^ 

597 DNSPVFTHNEYKFYVPENLP 
2521 ATGAC^TAGCCa^TTTTOlCTCAd^^ 

617 RHGTVGLITVTDPDYGDNSA 
2581 CAAGGCATGGTACAGTAGGACTAATCACTGTAACTGATCCTGATTATGGAGACAAOT 

637 V TLSIIiDE.NDDFTIDSQTGV 
2641 aVGTTACGCTCTCCATTTTAGATGAGAATGATGACTTCACai'I^ 

•657 IRPNISFDREKQESYTFYVK 
.2701 TCATCCGACCAAATATTTCATTTGATAGAGAAAAACAAGJ^ 

677 AEDGGRVSRSSSAKVTINVV 
2761 AGGCTGAGGATGGTGGTAGAGTATCACGTTCTTCAAGTGCCAAAGTAACCATAAATGTGG 

697 DVNDNKPVPIVPPYNYSYEL 
2821 TTGATGTCAATGACAACaU^CCAGTTTTCATTGTCCCTCCTTACAACTAra 
. 717 VLPSTNPGTVVFQVIAVDND 
2881 TGGTTCTACCGTCCaCTAATCCAGaCACAGTGGTCTTTC^ 

737 TGMNAEVRYS IVG GNT RDLF 
2941 ACACrGGCATGAATGCAGAGGTTOSTXACAGCATTGT^ 

757 AIDQETGNITLMEKCDVT0L 
3001 TTGCAATCGACCAAGAAACAGGCAACATAAO^TTGATGGAGAAATGTGATGTTACAG 

777 GIiHRVLVKANDLGQPDSLFS 
3061 TTGGTTTACACAGAGTGTTGGTCA?U^GCTAATGACTTAGGACAGCCTCATTCTCT^^ 

797 VVIVNLFVNESVTN.ATIiINE 
3121 GTGTTGTAATTGTCAATCTGTTCGTGAATGAGTCAGT^ 

817 IiVRKSIEAPVTPNTEIADVS 
3181 AACTGGTGCGCAAAAGCATTGAAGCACaiGTGACCCCA!VATAC^^ 

837 SPTSDYVKILVAAVAGTITV 
3241 CCTCACCA^CTAGTGACTATGTCAAGATCCTGGTTGCyVGC^ 
857 VVVIFITAVVRCRQAPHLKA 
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3301 TCGTTGTAGTTATTTTCATCSICTGCTGTAGT^ 

877 AQKNMQNSBWATPMPENRQM 
3361 cnXSClXa^AAAAACMGCAGAATTC^^ 

897 IMMKKKKKKKKHSPKNLI.LN 
3421 TGATAATGATGAAGAAAAAGAAZ^GAAGAAGAAGCATTCCCCTAA 

917 VVTIEETKADDVDSDGHRVT 
3481 ATGTTGTCACTATTGAAGAAACTAAGGCAGATGATGTTGAC^ 

937 LDLPIDLEEQTMGKYNWVTT 
3541 CACTAGACCTTCCTATTGATCTA^ 

957 pTTFKPDSPDIiARHYKSASP 
3601 aiCCTACTACTTTCAAGCCTGACAGCCCn^ 

977 QPAFQIQPETPLNLKHHIIQ 
3661 CACAGCCTGCCTTCa^TTaVGCCTGAA2VCrrCCCCnX3AATT^^ 

997 ELPIiDNTPVACDSISNCSSS 
3721 AAGAACTGCCTCTCGATAAOVCCTTTGTGGCCTGTGACTCTATCrr 

1017 SSDPYSVSDCGYPVTTFEVP 

3781 GCAGTTaVGATCCCTACAGCGTTTCnXSACIXSTC 

1037 VSVHTRPTDSRT* 

3 841 . CTGTGTCCGTACACACCAGACCXaACrGATTCCaGGACATGAactattgaaatct 
3901 agatgtaactttctaggaacaacaaaattccattccccttccaaaaaatttcaatgattg 
3961 tgatttcaaaattaggctaagatcattaattttgtaatctagatttcccattataaaagc 
4021 aagcaaaaat cat c ttaaaaatgatgtcct agtgaaccttgtgctt tc 1 1 tagctgtaat 
4081 ctggcaatggaaatttaaaatttatggaagagacagtgcagcgcaataacagagtactct 
4141 catgctgtttctctgtttgctctgaatcaacagccatgatgtaatataaggctgtcttgg 
4201 tgtatacacttatggttaatatatcagtcatgaaacatgcaattacttgccctgtctgat 
4261 tgttgaataattaaaacattatctccaggagtttggaagtgagctgaactagccaaacta 
4321 ctctctgaaaggtatccagggcaagagacatttttaagaccccaaacaaacaaaaaacaa 
4381 aaccaaaacact ctggttcagtgt t ttgaaaat at tgac taacat aat a t tgctgagaaa 
4441 atcatttttattacccaccactctgcttaaaagttgagtgggccgggcgcggtggctcac 
4501 gcctgtaattqcagcactttgggaggccgaggcgggtggatcacgaggtcaggatattga 
4561 gaccatcctggctaacatggtgaaaccccatctccactaaasLatacaaaaaattagctgg 
4621 gcgtggtggcgggcgcctgtagtcccagctaotcgggaggctgaggcaggagaatggcgt 
4681 gaacccgggaggcggagcttgcagtgagccgagatggcgccactgcactccagcctgggt 
4741 gacagagcaagactctgtctcaaaaagaaaaaaatgttcagtgatagaaaataattttac 
4801 taggtttttatgttgattgtactcatgctgttccactccttttaattattaaaaagttat 
4861 ttttggctgggtgtggtggctcatacctgtaatcccagcactttgggaggccgaggcggg 
492 1 tggatcacctgaggtcaggagttcaagaccagtctggccaacat 

Figure 2H. ThecDNA (SEQID.NO.: 16) and amino acid sequence (SEQ ID. NO. : 17)of 109P1D4V.8. Hie start 
methionine e underlined. Hie open reading frame extends from nudeic add 735-4757 induding the stop codon. 

1 ggtggtccagtacctccaaagatatggaatacactcctgaaatatcctgaaacctttttt 
61 ttttcagaatcctttaataagcagttatgtcaatctgaaagttgcttacttgtactttat 
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121 attaatagctattcttgtttttcttatccaaagaaaaatcctctaatccccttttcacat 
181 gatagttgttaccatgtttaggcgttagtcacatcaacccctctcctctcccaaacttct 
241 cttcttcaaatcaaactttattagtccctcctttataatgattccttgcctccttttatc 
301 cagatcaattttttttcactttgatgcccagagctgaagaaatggactattgtataaatt 
361 attcattgccaagagaataattgcattttaaacccatgttataacaaagaataatgatta 
421 tattttgtgatttgtaacaaataccctttattttcccttaactattgaattaaatatttt 
481 aattatttgtattctctttaactatcttggtatattaaagtattatcttttatatattta 
541 tcaatggtggacacttttataggtactctgtgtcatttttgatactgtaggtatcttatt 
601 tcatttatctttattcttaatgtacgaattcataatatttgattcagaacagatttatca 
661 ctaattaacagagtgtcaattatgctaacatctcatttactgattttaatttaaaacagt 
1 MPRVGFIillSSSSSLS 
721 ttbtgttaacatg cATGT TTAGGGTTGGCTTCTTAATAATTTCTTCTTCCT 

17 PLLLVSVVRVNTTNCHKCIiL 
781 CTCCTCTTCTTTTGGTCaWSTGTTGTGCGGGTTAATACT^CJUU^CTCT 

37 SGTYIFAVLIiVCVVFHSGAQ 
841 TGTCXXSGGACGTACaTTTTCGCGGTCXrTGCTAGTATGCG 

57 EKHYTIREE IPBNVIiIGNLL 
901 AGGAGAAAAACTACACCATCCGAGAAGAAATTCCAGAAAACGTCCTGATAGGCAACTTGT 

77 KDLNLSLIPNKSLTTTMQFK 
961 TGAAAGACCTTAACTTGTCGCTOATTCCAAACSyVGTCCTTGACAACTAC^^ 

97- LVYKTGDVPLIRIEEDTGEI 
1021 AGCTAGTGTACa^GACCGGAGATGTGCCACTGATTaSAATTGAAGAGG^ 

ia7 FTTGARIDREKLCAGIPR DE 
1081 TCTTCACTACCGGCGCTCGCATTGATCGTGAGAAATTATGTG(^ 

137 HCFYEVEVAILPDEIFRLVK 
1141 AGCATTGCTITTATGAAGTGGAGGTTGCCATTTTGCCGGATGAAATAT^ 

157 IRFLIEDINDNAPLFPATVI 
1201 AGATACGTTTTCTGATAGAAGATATAAATGATAAIGCACCATTGT^ 

177 NISIPENSAINSKYTLPAAV 
1261 TOACATATCAATTCCAGAGAACTCGGCTATAAACTCTAAATATACT 

1^7 DPDVGINGVQNYELIKSQNI 
1321 TTGATCCTGACGTAGGCM?AAAC6GAGTTC^iAAACTACGAACTAAT^ 

217 FGLDVIETPEGDKMPQLIVQ 
1381 TTTTTGGCCTCGATGTCATTGAAACACCAGAAGGAGACAAGATGCCACAACTGAra 

237 KEIiDREEKDTYVMKVKVEDG 
1441 AAAAGGAGTTAGATAGGGAAGAGAAGGATACCTATGTGATGAAAGTAAAGGT^ 

257 GFPQRSSTAILQVSVTDTND 
1501 GTGGCTTTCCTCAJ\AGATCCyVGTACrGCTATTTTGCAAGTAAGTC 

277 NHPVFKETEIEVSIPENAPV 
1561 ACAACCACCCAGTCTTTAAGGAGACAGAGATTGAAGTCAGTATACOlGAAAATGCrCCT 

297 GTSVTQLHATDADIGENAKI 
1621 TAGGCACTTCAGTGACACAGCTCGAT6CCACAGATGCTGACATAGGTGAA7VATGCCAAGA 
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317 HFSFSNLVSNIARRLFHLNA 

1681 TCCaiCTTCT(OTTCAGaATCTACTCTCCAAC^^ 
337 TTGLITIKBPI.DREBTPNHK 

1741 cCAC<»CTGQAC^TATCavC3«m3U^AGAACC^ 
357 LLVLASDGGLMPARAMVLVH 

1801 AQTTACTOCTT1TOGC3U«3TQATG^ 
377 VTDVNDMVPSIDIRYIVMPV 

1861 ATGTTACaGATGTOVATGATAATGTCCCaiTCXSOTXSAC^^ 
397 mDT VVLSENIPI.HTK IAI.it 

1921 TCAATGACa<aGTTffrKrnTaM3AA^ 
417 VTDKDADHHORVTCPTDHBI 

1981 CIGTOACQ(MfflaRQGATGamCCATAATGGCftG^ 

437 PFRLRPVFSNQPLLBNAAYI. 
2041 TTCCTTrCAGATTAftGGOa^GTATTCAGTftATCAGTTCCTCCTGGafiAATGCftGa^ 

457 DyESTKEYAIKI.I.AA0AGKP 
2101 TrGACTATGAGTCCACAAAAGAATATGCCATTAAATTACTQGCKKa^^ 

477 PLNQSAMLPIKVKI>ENDNAP 
2161 CTCCTTTGAATCAGTCaGCAATGCrCTrKaVTCaaAGTGAAftfiATGAAAAT^ 

497 VPTQSPVTVSIPENNSPGIQ 
2221 caaTTTT<3VCCCAGTCrTTC6TAACTGTrTCTATTCCTG^ 

517 LMKVSATDADSGPHAEINYI. 
2281 AGTTGATOAAAGTAAGTGaUVCGGATGCAGACS^TGGGCCTAATGCTGftGATCaATT^^ 

537 LGPDAPPBFSI.DRRTaMLTV 
2341 TGCTAGGCCOTXJATGCTCXa^CCroAATTaWSCCT^^ 

557 vKKLDRBKBI>Kyi.FTILAKD 
2401 TAGTGAASAAACTAGATAGAGAAAAAGAGGATAJUVTATTTATTCACAATTCTGGCAAAAG 
57.7 NGVPPLTSNVTVFVSIIDQN 
2461 ATAATGGGGIACCACCOTAACOVGCaATGTCACAGTCTTTGTAAGCftTTaTTGATCJ^ 
597 DNSPVFTHNEYKPYVPEHLP 
2521 ATGACAATaflCCawaTTTTCACTCaiaUVTGAATAC^ 

617 RH6TV6LITVTDP0Y GDHSA 
2581 a^QGCaTGOTACaflTaGaaCTAATCACTOTAAC^ 

637 VTLSILDEHDDFTIDSQ TGV 
2641 CAGTTACGCnrTCCATTTTAGATGAGAATGATGACTTCACCATTGATTa^CAAACTGGTG 
657 IRPNISFDREKQESYTFYVK 
2701 TOVTCCGACCAAATATTTCaTTTGATAGAGAAARAaWiGAATCTTAa^CT^^ 

677 ABDGGRVSRSSSAKVTINVV 
2761 AGGCTQAGOATGGTGGTAGAGTATaVOGTTCTTCaAGTGaaAAGTAAaa^TAAA^^ 
697 DVNDHKPVFIVPPYNYSYEL 
2821 TTGATtSKSUaXSACAAOiAACCaGTTTTCATTGTCCCTCOT 

717 VLPSTNPGTVVFQVIAVDND 
2881 TGGTTCTACCGTCOVCTAATCCAGGCACAGTGGTCOTCAGGTAATTGCTGTTGA^ 
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737 TGMNAEVRYSIVGGNTRDLP 
2941 ACACraGCATGAATGCAGAGGTTCGT^^ 

757 AIDQETGMITIiMEKCDVTBI. 
3001 TTGCAATCQACCAAGAAACAGGCAACATAAaVTTQATGGAGAAATGT^ 

777 GLHRVLVKANDLGQPDSIiFS 
3061 TTGGTTTACAGAGAGTGTTGGTCAAAGCTAATGACTTAGGAa^^ 

797 VVIVNLFVNBSVTNATLINK 
3121 GTGTTGTAATTGTCAATCTGTTOSTGAATGAGTCMTGACC^ 

817 LVRKSIBAPVTPNTBIADVS 
3181 AACTGGTGCGCAAAAGCATTGAAGCaiCaiGTGAa:CCAJ^ 

837 S PTSDYVKILVAAVAGTITV 
3241 CCrCACCAACTAGTGACTATGTCAAGATCCrrGGTTGCyiGCTGTTGCT^ 

857 VVVIFITAVVRCRQAPHIjKA 
3301 TCXSTTGTAGTTATTTTCATCACTGCrGTAGTAAaATGTCGCa^^ 

877 AQKNMQMSEWATPNPBMRQM 
3361 CTGCTCAGAAAAACATGCAGAATTCTGAATOGGCTAC^ 

897 .1 MMKKKKKKKKHS P KNLLLM 
3421 TGATAATGATGAAGAAAAAGAAAAAGAAGAAGAAGCATTCCCCTAAGAACCTGCTGCTTA 

917 VVTIEETKADDVDSDGNRVT 
3481 ATGTTGTCACTATTGAAGAAAOTAAGGCAGATGATGTTGACaU^ 

937 LDLPIDLBEQTMGKYNWVTT 
3541 CACTAGACCTTCCTATTGATCrAGAAGAGCAAAa^T® 

957 PTTFKPDSPDIiARHYKSAaP 
3601 CACCTACTACnrraU^GCCrGACaGCCCTGA^^ 

977 QPAFQIQPETPLNLKHHIIQ 
3661 CACAGCCTGCCTTCCAAATTCAGCCTGAAACTCCCCTGAATTTGAAGCACCaVCATC^ 

997 ELPLDWTFVACDSISNCSS S 
3721 AAGAACnXSCCTClXmTAACACCTTTQTGGCC^ 

1017 SSDPYSVS0CGYPVTTFBVP 
3781 GCAGTrCAGATCCCTAOWSCGTTTCnmCTGTGGCT^^ 

1037 VSVHTRPSQRRVTFHLPEGS 
3841 CTGTGTCCGTACACACCAGACCGTCCOIGCGGCXSTGTCAC^ 

1057 QESSSDGGLGDHDAGSIjTST 
3901 CTCAGGAAAGCT^GCAGTGATGGTGGACTGGGAGACCamSATGCy^GGCAGCCnTACCAG^ 
1077 SHGLPLGYPQE EYFDRATPS 
3961 Ca^TCCCATGGCCTGCCCCTTGGCTATCCTO^GGAGGAGTACT 

1097 NRTEGDGNSDPESTFIPGIjK 
4021 GCAATCGO^CTGAAGGGGATGGCSACTCCXSATCCTGAATCPACTITC^ 

1117 KEITVQPTVEEASDNCTQEC 
4081 AGAAAGAAATAACTGTTCAACCAACTGTGGAAGAGGCCTCrGAC^ 
1137 lilYGHSDACWMPASLDHSSS 
4141 GTCTCM^CTATGGCCMTCTGATGCCTGCTGGATGCCGGCATCTCT(^ 
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1157 SQA QASALCHSPPLSQASTQ 

4201 erravcAAGCACAGGccnxnxKn?^^ 

1177 HHSPPVTQTIVI.CHSPPVTQ 
4261 AGCACOVOUSCCCACCaGTOAC^ 

1197 TIALCHSPPPIQVSALHHSP 
4321 AGAOrATMCATTGTGCCACAGCCCAC^ 

1217 PI.VQGTALHHSPPSAQASAL 
4381 CTCCnxnrAGTGCAGGGTACTGCACnTCACCa^CAGTC 

1237 CYSPPLAQAAAISHSSSLPQ 

4441 TcnxKrrACAGcccnx:cTTT^^ 

1257 VIALHRSQAQSSVSLQQ6WV 
4501 AGGTTATTGCCCTCCMCXSrAGTCAGGCCCaAT^ 

1277 QGANGLCSVDQGVQGSATSQ 
4561 TGCAAGGTGCTAATGGACTATGCTCTGTTGATaVGGGAGTG^ 

1297 FYTMSERLHPSDD'SIKVIPL 
4621 AGTTTTACACCATGTCreAAAGACOT 

1317 TTPAPRQQARPSRGI>S.PIME 
4681 TGACAACCTTCGCTCCACGCa^O^GGCCAGACCGTCCa^^^ 
1337 T H P L * 

4741 AAACywiATCCCTTGTAAagctaaaatagttacttcaaattttcagaaaagatgtatatag 
4801 tcaaaatttaagatacaattccaatgagtattctgattatcagatttgtaaataactatg 
4861 taaatagaaacagataccagaataaatctacagctagacccttagtcaatagttaaccaa 
4 921 aaaattgcaatttgtttaattcagaatgtgtatttaaaaagaaaaggaatttaacaattt 
4981 gcatccccttgtacagtaaggcttatcatgacagagcgtactatttctgatgtacagtat 
5041 tttttgttgtttttatcatcatgtgcaatattactgatttgtttccatgctgattgtgtg 
5101 gaaccagtatgtagcaaatggaaagcctagaaatatcttattttctaagtttacctttag 
5161 tttacctaaacttttgttcagataatgttaaaaggtatacgtactctagccttttttggg 
5221 gctttctttttgatttttgtttgtggttttcagtttttttgttgttgttagtgagtctCG 
5281 cttcaaaatacacagtaggtagtgtaaatactgcttgtttgtgtctctctgctgtcatgt 
5341 tttctaccttattccaatactatattgttgataaaatttgtatatacattttcaataaag 
5401 aatatgtataaactgtacagatctagatctacaacctatttctctactctttagtagagt 
5461 tcgagacacagaagtgcaataactgccctaattaagcaactatttgttaaaaagggcccc 
5521 tttttactttaatagtttagtgtaaagtacatcagaaataaaactgtatctgacatttta 
5581 agcctgtagtccattattacttgggtctttacttctgggaatttgtatgtaacagcctag 
5641 aaaattaaaaggaggtggatgcatccaaagcacgagtcacttaaaatatcgacggtaaac 
5701 tactattttgtagagaaactcaggaagatttaaatgttgatttgacagctcaataggctg 
5761 ttaccaaagggtgttcagtaaaaataacaaatacatgtaactgtagataaaaccacatac 
5821 taaatctataagactaagggatttttgttattctagctcaacttactgaagaaaaccact 
5881 aataacaacaagaatatcaggaaggaac ttttcaagaaatgtaattataaatct acatca 
594 1 aacagaatttt aaggaaaaatgcagagggagaaataaggcacatgactgc t tcttgcagt 
6001 caagaagaaataccaataacacacacagaacaaaaaccatcaaaatctcatatatgaaat 
6061 aaaatatattcttctaagcaaagaaacagtactattcatagaaaacattagttttctcct 
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6121 gttgtctgttatttccttcttttatcctcttaactggccattatcttgtatgtgcacatt 
6181 ttataaatgtacagaaacatcaccaacttgattttcttccatagcaaaactgagaaaata 
6241 ccttgtttcagtataacactaaaccaagagacaattgatgtttaatgggggcggttgggg 
6301 ttgggggggagtcaatatc tcctattgat taacttagacatagattttgtaatgtataac 
6361 ttgatatttaatttatgattaaactgtaattttgtaacataaactgtggtaattgcataa 
6421 tttcattggtgaggatttcctttgaatattgagaaagtttcttttcatgtgcccagcagg 
6481 ttaagtagcgttttcagaatatacattattcccatccattgtaaagttccttaagtcata 
6541 tttgactgggcgtgcagaataacttcttaactattaactatcagagtttgattaataaaa 
6601 ttaattaattttttttctccttcgtgttgttaatgttccaagggatttggagcatactgg 
6661 ttttccaggtgcatgtgaatcccgaaggactgatgatatttgaatgtttattaaattatt 
6721 atcacacaaatgtgttgatattgtggctattgttgatgttgaa^attgtaaacttgggga 
6781 agattaagaaaagaaccaatagtgacaaaaatcagtgcttccagtagattttagaacatt 
6841 ctttgcctcaaaaaacctgcaaagatgatgtgagattttttcttgtgttttaattatttt 
6901 cacattttctctctgcaaacctttagttttctgatgatctacacacacacatacacacac 
6961 acacacacacacgtgcacacacacacatttaaaggatataaaaagaagaggttgaaagat 
7021 tattaaataacttatcaggcatctcaatggttactatctatgttagtgaaaatcaaatag 
7081 gactcaaagttggatatttgggatttttcttctgacagtataatttattgagttactagg, 
7141 gaggttcttaaatcctcatatctggaaacttgtgaagttttgacacctttcctatagata 
7201 taggaatgaaccaatacgcttttattaccctttctaactctgattttataatcagactta 
7261 gattgtgtttagaatattaaatgactgggcaccctcttcttggtttttaccagagaggct 
7321 ttgaatggaagcaggctgagagtagccaaagaggcaaggggtattagcccagttattctc 
7381 ccctatgccttctcttcctaagcgtccactaggtctggccttggaaatctgttacttcta 
7441 cggcttcagatctgatgatatctttttcatcacattacaagttatttctttgactgaata 
7501 gacagtggtataggttgacacagcacacaagtggctattgtgatgtatgatgtatgtagt 
7561 cccacaactgcaaaacgtcttactgaagcaacaatcgaaaaatggttctgttttaaaaag 
7621 gattttgtttgatttgaaattaaaacttcaaactgaatgacttatatgagaataatatgt 
7681 tcaatcaaagtagttattctattttgtgtccatattccattagattgtgattattaattt 
7741 tctagctatggtattactatatcacacttgtgagtatgtattcaaatactaagtatctta 
7801 tatgctacgtgcatacacattcttttcttaaactttacctgtgttttaactaatattgtg 
7861 tcagtgtattaaaaattagcttttacatatgatatctacaatgtaataaatttagagagt 
792 1 aatttbgtgtattcttattt acttaacattttacttttaattatgtaaatttggttagaa 
7981 aataataataaatggttagtgctattgtgtaatggtagcagttacaaagagcctctgcct 
8041 tcccaaactaatatttatcacacatggtcattaaatgggaaaaaaatagactaaacaaat 
8101 cacaaattgttcagttcttaaaatgtaattatgtcaeacacacaaaaaaatccttttcaa 
8161 tcctgagaaaattaaaggtgttttactcacatggatatttcaacattagttttttttgtt 
822 1 tgtttctttttcatggtattactgaaggtgtgtatac tccctaat acacatttatgaaaa 
8261 tctacttgtttagacttttatttatactcttctgatttatattttttattataattatta 
8341 tttcttatcttcttttatattttttggaaaccaaatttatagttagtttaggtaaacttt 
8401 ttattatgaccattagaaactattttgaatgtttccaactggctcaattggctgggaaaa 
8461 catgggaacaagagaagctgaaatatatttctgcaagaacctttctatattatgtgccaa 
8521 ttaccacaccagatcaattttatgcagaggccttaaaatattctttcacagtagctttct 
8581 tacactaaccgtcatgtgcttttagtaaatatgatttttaaaagcagttcaagttgacaa 
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8641 cagcagaaacagtaacaaaaaaatctgctcagaaaaatgtatgtgcacaaataaaaaaaa 
8701 ttaatggcaattgtttagtgactgtaagtgatactttttaaagagtaaactgtgtgaaat 
8761 ttatactatccctgcttaaaatattaagatttttatgaaatatgtatttatgtttgtatt 
8821 gtgggaagattcctcctctgtgatatcatacagcatctgaaagtgaacagtatcccaaag 
8881 cagttccaagcatgctttggaagtaagaaggttgactattgtatggccaaggatggcagt 
8 941 atgtaatccagaagcaaact tgtattaattgttc tatttcaggttctgtat tgcatgttt 
9001 tcttattaatatatattaataaaagttatgagaaat 

Flgure2l. ThecDNA (SEQID.NO.: 18) and amino add sequence (SEQ ID. NO.: 19)of109P1D4v.9. The slart methionine 
is underlined. The open reading frame extends fifom nucldc add 5144627 Incfoding the stop codon. 

1 cccctttctccccctctgttaagtccctccccctcgccattcaaaagggctggctcggca 
61 ctggctccttgcagtcggcgaactgtctgggcgggaggagccgtgagcagtagctgcact 
121 cagctgcccgcgcggcaaagaggaaggcaagccaaacagagtgcgcagagtggcagtgcc 
18 1 agcggcgacacaggcagcacaggcagcccgggc tgcc tgaatagcctcagaaacaacctc 
241 agcgactccggctgctctgcggactgcgagctgtggcggtagagcccgctacagcagtcg 
301 cagtctccgtggagcgggcggaagccttttttctccctttcgtttacctcttcattctac 
361 tctaaaggcatcgttattaggaaaatcctgttgtgaataagaaggattccacagatcaca 
421 taccagagcggttttgcctcagctgctctcaactttgtaatcttgtgaagaagctgacaa 
. ^ MTVGFNSDI 
481 gcttggctgattgcagtgcactatgaggactgaATGACAGTGGGTm 
lOSSVVRVNTTNCHKCLLSGTY 

541 TCAAGTGTTGTGCGGGTTAATACAAOUACrGTCaCA^ 
30IPAVI,I.VCVVFHSGAQEKNY 

601 ATTTTCGCGGTCCTGCTAGTATGCGTGGTGTTCCa^CrCTGQC^ 
SOTlREElPENVIilGNLLKDIiN 

661 ACO^TCCGAGAAGAAATTCCAGAAAACGTCCTGATAGGCAACTTGTT^^ 
70I.SLIPNKSIiTT TMQFKl.VYK 

721 TTGTCGCTGATTCCAAACAAGTCCTTGACAACTACTATGCAGOT 
90TGDVPLIRIBEDTGEIFTTG 

781 ACCGGAGATGTGCaVCIX3ATlXX3AATTGAAGAGGAl^^ 

IIOARIDREKLCAGIPRDEHCFY 
841 (K^SCQCMTI^^ 

IJOEVEVAlLPDEIFRIiVKIRPIi 
901 GAAGTGGAGGTTGCCATTTTGCCGGATGAAATATTTAGACTGGTTAAGATACGTTT^ 
150lEI>INDNAPIiFPATVINlSI 

961 ATAGAAGATATAAATGATAATGCACCa^TTGTTCCCAGC2WlC3l^^ 
17OPENSAINSKYTLPAAVDP0V 

1021 CO^GAGAACTCGGCTATAAACTCTAAATATACTCTCCC^ 
190GINGVQNYBLIKSQNIFGLD 

1081 GGCATAAACGGAGTTCAAAACTACGAACTAATTAAGAGTCAAAACAO^^ 
210VIETPEGDKMPQLIVOKELD 

1141 GTCATTGAAACACCAGAAGGAGACAAGATGCCACAACTGATTGTTC^^ 
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230 REEKDTYVMKVKVEDGGFPQ 
1201 AGQGAAjQAGAAGGATACXrrATGTGATGA^^ 

250 RSSTAIIiQVSVTDTNDNHPV 
1261 AGATCCaVGTACIXSCTATTTTGCAAGTAAGTC 

270 FKETEIEVSIPENAPVGTSV 
1321 TTTAAGGAGACAGAGATTGAAGTCAGTATACCAGAAAATGCTCCTGTAGG 

290 TQIiHATDADIGENAKIHFSF 
1381 ACACAGCTCGATGCCAOVSATGCT^ 

310SNLVSNIARRLFHLNATTGL 
1441 AGCAATCrAGTCTCa^AOOT^aiG^^ 

33OITXKBPLDREETPNHKI1I.VL 
1501 ATCACAATCa^GAACCy^erGGATAGGGAAGAAACACa^ 

350 ASDGGLMPARAMVLVNVTDV 
1561 GCAAGTGATGGTGGATTGATGCCAGCAAGAGCAATGGTGCTGGTAA^ 

370 NDNVPSIDXRYIVNPVNDTV 
1621 AATGATAAaxnXXrCATCCATTGACATAAGATACATCG^ 

39OVI1SENIPLNTKIALITVTDK 
1681 GTTOTTrCAGAAAATATTCCACTCAACACCAAAATTGCT 

410 DADHNGRVTCFTDHEIPFRL 
1741 GATGOSGACaVTAATGGCAGGGTGACATGCTTt^CAGATCAT^ 

430 RPVFSNQFLIiENAAYIiDYES 
1801 AGGCCAGTATTCAQTAATCAGTTCCTCCTGGAGAATG<^C^ 

450 TKEYAIKLLAADAGKPPLNQ 
1861 ACAAAAGAATATGCCATTAAATTACTGGCTGCa^GATGCTGGCy^CCT 

470 SAMLFIKVKDENDNAPVFTQ 
1921 TCAGCAATGCrClrrCATCAAAGTGAAAGATGAAAATGAC^ 

490 SFVTVSIPENNSPGIQLMKV 
1981 TCTTTCGTAACTGTTTCTATrCOTGAG 

510 SATDADSGPHAE INYLLGPD 
2041 AGTGCAACGGATCCAGACAGTGGGCC^ 

530 APP EPSLDRRTGMLTVVKKL 
2101 GCTCCACCnXSAATTCAGCCrGGATCGTCGTACAGGC^^ 

550 DREKEDKYLFTILA KDNGVP 
2161 GATAGAGAAAAAGAGGATAAATATTTATTCACAATTCTGGCAAAAGATAATGGGGm 

570 PLTS 'NVTVFVSIIDQNDNSP 
2221 CCCTTAACCaiGCAATGTCAaVGTCIT^ 

590 VPTHNEYKPYVPENLPRHGT 
2281 GTTTTOVCTCyVCyU^TGMlTACS^TTCTATGTCC^^ 

610 VGLITVTDPDYGDNSAVTLS 
2341 GTAGGACTAATCACTGTAACnmTCeiXSATTATGGAGACaATTC^ 

630 ILDENDDFTIDSQTGVIRPN 
2401 ATTTTAGATGAGAATGATGACTTOVCCATTGATTCACAAACTGGTGTCMC^^ 
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650 ISFDREKQE,SYTFYVKAEDG 

2461 ATOTCATTTGATAGAGAAAAACAAGAATCTTACAt^^ 
670 GRVSRSSSAKVTINVVDVND 

2521 GCTAOAGTATCACGOTCTTaW^GT^ 
690 NKPVFlVPPYNYSyEI.VLPS 

2581 AAO^CXrAGTTTTCATTGTCCCT^ 
710TNPGTVVFQVIAVDNDTGMN 

2641 ACTAATCCAGGCACAGTGGTCTTTCAGGTAATTGCTCT^ 
730 ABVRYSIVGGNTRDLPAIDQ 

2701 GCAGAGGTTan!TACAGCATTGTAGGAGGAAAaV 
750 BTGNITLMEKCDVTDI.GI*HR 

2761 GAAAa^GGCAACATAAGATTGATGGAGAAATGTaATGTTAC^ 

'770 VIiVKAMDLGQPDSI,FSVVIV 

2821 GTGTTGGTCAAAGCTAATGACTTAGGAOIGCCTGATTCTCT 

790 NLFVNESVTNATLINELVRK 
2881 AATCTGTTCGTGAATGAGTCAfiTGACCAATGCTACACTGAT^ 

810SIEAPVTPNTBIADVSSPTS 

2941 AGCATTGAAGOVCCAGTGACCCOVAATACnXSAGATAGC^^ 
aSODYVKILVAAVAGTITVVVVX 

3001 GACTATGTCAAGATCCTGGTTGCAGCTGTTCCTGGCAC^^ 

850 FITAVVRCRQAPHLKAAQKM 
•3061 TTCATCaVCTGCTGTAGTAAGATGTCGCCAGGOVCaVC^ 

870 MQHSEWATPNPENRQMIMMK 
3121 ATGCAGAATTCTGAATGGGCTACCCCaAACCCAGAAAACAGGGAGATGA 

890 KKKKKKKHSPKNI.LLNVVTI 
3181 AAAAAGAAAAAGAAGAAGAAGCa^TTCCCCTAAGAACCTGCnX^ 

910EETKADDVDSDGNRVTLDLP 
3241 GAAGAAACTAAGGCAGATGATCTTGACAGTGATGGAAACAGAG^ 

930 I.DLEEQTMGKYNWVTTPTTP 
3301 ATTGATCTAGAAGAGaU^CSUVTGGGA^ 

950 KPDSPDLARHYKSASPOPAF 
3361 AAGCCTGACaVGCCCTGATTTCGCCCGA^ 

970 QIQPETPLNLKHHI I QELPL 
3421 CAAATTCAGCCTGAAACTCCCCnXSAATTTGAAGCA^ 

990 DNTFVACDSISNCSSSSSDP 

3481 GATAAO^CCri^GTGGCCrGTGACnCT 

1010 YSVSDC^YPVTTFEVPVSVH 
3541 TACAGOSTTTCrGACTGTGGCTATCCMTCACi^^ 
1030 TRPTDSRT* 

3601 ACCAGACCGACTGATTCCAGGACATGAactattgaaatctgcagtgagatgtaactttct 
3661 aggaacaacaaaattccattccccttccaaaaaatttcaatgattgtgatttcaaaatta 
3721 ggctaagatcattaattttgtaatctagatttcccattataaaagcaagcaaaaatcatc 



wo 2004/098515 PCTAJS2004/0 13568 

39/130 

3781 ttaaaaatgatgtcctagtgaaccttgtgctttctttagctgtaatctggcaatggaaat 
3841 ttaaaatttatggaagagacagtgcagcgcaataacagagtactctcatgctgtttctct 
3901 gtttgctctgaatcaacagccatgatgtaatataaggctgtcttggtgtatacacttatg 
3961 gttaatatatcagtcatgaaacatgcaattacttgccctgtctgattgttgaataattaa 
4021 aacattatctccaggagtttggaagtgagctgaactagccaaactactctctgaaaggta 
4081 tccagggcaagagacatttttaagaccccaaacaaacaaaaaacaaaaccaaaacactct 
4141 ggttcagtgttttgaaaatattgactaacataatattgctgagaaaatcatttttattac 
4201 ccaccactctgcttaaaagttgagtgggccgggcgcggtggctcacgcctgtaattccag 
4261 cactttgggaggccgaggcgggtggatcacgaggtcaggatattgagaccatcctggcta 
4321 acatggtgaaaccccatctccactaaaaatacaaaaaattagctgggcgtggtggcgggc 
4381 gcctgtagtcccagc tactcgggaggctgaggcaggagaatggcgtgaacccgggaggcg 
4441 gagcttgcagtgagccgagatggcgccactgcactccagcctgggtgacagagcaagact 
4501 ctgtctcaaaaagaaaaaaatgttcagtgatagaaaataattttactaggtttttatgtt 
4561 gattgtactcatgctgttccactccttttaattattaaaaagttatttttggctgggtgt 
4621 ggtggctcatacctgtaatcccagcactttgggaggccgaggcgggtggatcacctgagg 
4681 tcaggagttcaagaccagtctggccaacat 
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Figure 2J. 109P1D4v.1,v^ and v3SNP variants. ThcHigh these SNP variants are shown separately, ttmy can dto 

In any combinab'ons and in any of the transcript variants Osted above, 
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**Note: more SNP In the 3* untranslated re^n are as foHowing: 5151 C/T. S318 C/T, 5350 T/G, 5357 T/C. 5377 T/G, 5424 
G/A. 5651 T/C, 5695 G/A. 5705 C/A. 5889 G/A. 5948 T/C. 5998 C/A, 6136 C/G. 6250 T/C, 6274 G/T, 6342 A/G. 6579 A^^. 
6580 G/T. 671 1 T/A. 6748 G/T, 6863 T/C. 6906 T/G. 7058 A/C. 7306 C/A. 7565 C/T. 7578 G/C. 7627 C/r, 7700 T/C. 7725 
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^^'J^r^ ^ ^'^ 5 ^' 5 or, 8331 8430 G//^ 8572 CfT, 8593 C/T. 8608 GIK 8862 T/C 

and 9030 CIQ. ^ ^ 

***Nole: kmo add that does not diange is omitted. 



Figure 2K. 109P1D4v.6, v7 and v.BSNP variants. Though these SNP variants ar© shown 
coml)lnattons and in any of the transcript variants listed above. 
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2863 


A/C 


Y710S 


24 


2863 


A/C 


Y710S 


20 


2715 


A/G 


Y701C 


25 


2869 


A/G 


Y712C 


25 


2869 


'A/G 


Y712C 


21 


3001 


fiJG 


S796S 


26 


3155 


A/G 


S607S 


26 


3155 


A/G 


S807S 


22 


3045 


T/C 


!811T 


27 


3199 


T/C 


I822T 


27 


3199 


T/C 


1822T 


23 


3222 


T/A 


M870K 


28 


3376 


T/A 


M881K 


28 . 


3376 


^T/A 


M881K 


24 


3317 


C/T 


L902L 


29 


3471 


C/T 


L913L 


29 


3471 


C/T 


L913L 


25 


3329 


T/G 


F906V 




3483 


G/T 


V917F 


30 


3483 


G^- 


V917F 


26 


3466 


T/C 


P951P 


31 


3620 


T/C 


P962P 


31 








27 


3549 


T/C 


L979S 


32 


3703 


T/C 


tJ990S 


32 


3703 


T/C 


1990S 


2o 


3616 


G/T 


K1001N 


33 


3770 


T/G 


N1012K 


33 


3770 ' 


T/G 


N1012K 


29 


3673 


A/G 


T1020T 


34 


3827 


A/G 


T1031T 


34 


3827 


A/G 


T1031T 


30 


3726 


G/C 


Stop1038S 


35 


3880 


G/C 


Stop1049S 


35 


4205 


A/G 


S1157S* 


31 


3751 


G/A 


M1046I 


36 


3905 


G/A 


M1057I 


35 


4276 


C/G 


P1181R* 


32 


3801 


T/C 




37 


3955 


T/C 




37 


4294 


T/C 


V1187A* 


33 


3970 


A/G 




38 


4123 


G/A 




38 


4351 


c/r 


P1206L* 


34 


4265 


C/G 




39 


4417 


ga: 




39 


4396 


G/C 


G1221A* 


















40 


4491 . 


T/C 


SI^P 


















41 


4572 


A/G 


N1280O* 


















42 


4577 


A/G 


G1281G* 














L 




43 


4596 


G/C 


G1288R* 


















44 


4692 


G/A 


A1320r 


















45 


4743 


A/G 


T1337A* 


















46 


4744 


C/A 


T1337K* 


*Wnfa' CM 


D n^f /«/^rr^ 














47 


47434 


AC/GA 


T1337P 



"Note: more SNP in the 3* untranslated region are as following: 5019 T/C. 5186 T/C, 5218 G/T 5225 T/C 5245 <^ 5292 
NQ. 5519 CfT. 5563 A/6. 5573 A/C, 5757 G/A, 5816 CfT. 5866 C/A. 6004 G/C, 61 18 CfT. mi T/G 6210 G/A. 6441 T/A 
6442 T/C, 6573 AH", 6610 T/G. 6725 CfT. 6768 G/T. 6994 G/T, 7176 A/C, 7428 T/C, 7441 C/G, 7490 T/C, 7563 CfT 7588 
G/C, 7591 AH-, 7597 G/A, 7652 A/G, 7678 T/C. 8179 T/C. 8195 A/C. 8294 A/G. 8432T/C. 8453 T/C. 8468 A/G 8722 OT 
and 8890 G/C ■ 
***Note: Amino add that does not diange Is omitted. 
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Figures: 

FigureSA Aminoaddsequenc6l09P1D4v.1(SEQIDNO: 20). The109P1D4v.1 protein has 1021 amino adds. 



1 


niiijjxiOwx X xf 


Av luiAi* V V r a 


QwlSc'sA^ X i X 


DRISflvnSIZMtTT.T RnT.T.HmT.KTT.C T.TDIffirCT-TTa 






U V FlilKxiSlSU 


iuiSl JTl xvacAK 


xUiuSlVllWluX IrlCLHSm^irXgV AVAlXlFUlSXir 




Kli V JxxKlf liliS 


UlrlUlsliUrliirF 


AiVlflXolFc 


xrGATMdrVTT. D^I^^TT^Drrtrr'T MT"TJ5fMaVT?T.TTr 


1 Q1 


O y i\j X i*VJ JoLi V 1 




ill VyiV&LdJKis 


iS JSXrX X V I'UV. V IX V i&lJov7J7 Jr UKo o X aj. xiy v & v x 


241 




ciTaXaVolFci 


Jill AF V VaTo vTQ 


ijaAl.LfAU±K3a J\iiU\JLxlroirojM XiVoriXAJuCuir 




TTT TkTTV ll'WIV^T T III 


T 1/ B UT ■piTl UL.W1I 

IKSFXiDKBoT 


FNnKltXsVjjAiS 


VUfjluYuriiKAn VXiVriVXl.#v£flJJ MVFolJJxKXl 


361 


VNPVNl/iVVIi 


SENxFXiNTKX 


ALXTVTDKDA 


DnIivaKV l\»Jri uaaXirsraJuRP VJrSNQJrlixilsT 


421 


aAxIiDYSSTK 


ExAJKLijAAU 


AlQKPFZiNQSA 


NIj£^xJ\.V|xU££| IJfilAFVFTySc VxVoXFSfilNS 


481 


FQXQIiTKviSA 


nDiuJSGFNAK 


XNxXiIiGFiJAF 


FlSiroIjilC.iCxu rUilVViUuUUK AixaUlUtijf^x 


541 


IiAKDNGVPPL 


TSNVTVPVSI 


IDQNIIGiSFVc 


XXU4JSX£iJf X VF iSMXiFKrlVvX Vv3 XiX X V XLIFIIXI? 


601 


DNSAVTLSIL 


DBNDDFTIDS 


QTGVIRPNIS 


FDREKQESYT FYVKAEDGGR VSRSSSAKVT 


661 


mWDVNDNK 


PVFIVPPSNC 


SYBLVLPSTN 


PGTWFQVIA VDNDTGMNAE VRYSIVGGNT 


721 


RDLFAIDQET 


GNlThMBKCD 


VTDLGIiHRVL 


VKANDLGQPD SLFSWIVNL FVNESVTHAT 


781 


LINELVRKST 


BAPVTPNTEI 


ADVSSPTSDY 


VKILVAAVAG TITWWIFI TAWRCKQAP 


841 


HLKAAQKNKQ 


HSBWATPNPE 


NRQMIMMKKK 


KKKKKHSPKN LLIiNFVTIEE TKADDVDSDG 


901 


NRVTLDIiPID 


LEBQTMGKm 


WVTTPTTPKP 


DSPDIiARHYK SASPQPAFQI QPETPIiNSKH 


961 


HIIQBIiPIiDN 


TPVACDSISK 


CSSSSSDPYS 


VSDCGyPVTT FEVPVSVHTR PVGIQVSNTT 


1021 


F 









Figure 38. Amino acid sequence 109P1D4v.2 (SB) ID NO: 21). The 109P1D4v.2prote*ui has 1054 am^o adds. 

1 MRTERQWVLI QIFQVLCGLl QQTVTSVPGM DLIiSQTYIFA VLIACWFHS GAQBKNYTIR 
61 EEMPENVLIG DLLKDLNLSL XmKShTSm QFKLVYKTGD VPLIRIESDT GEXFTTGARI- 
121 DREKLCAGIP RDEHCFYEVE VAILPDEIFR LVKIRFLIED INDNAPLFPA TVHTISIPEN 
181 SAINSKYTLP AAVDPDVGIN GVQNYELIKS QNIPGIiDVIE TPEGDKMPQIi IVQKEIiDREE 
241 KDTYVMKVKV EDGGFPQRSS TAILQVSVTD TNDNHPVFKE TBIEVSIPEN APVGTSVTQIj 
301 HATDADIGEW AKIHPSFSNIi VSNIARRLFH LNATTGIiITI KBPLDREETP NHKI*IiVLASD 
361 GGXiMPARANV LVNVTDVNDN VPSIDIRYIV HPVUDTWLS E!IIPIiNTKIA LZTVTDKDAD 
421 HN(mVTCFTD HEIPFRLRPV FSHQFIiLETA AYLDYESTKE YAIKIiLAADA GKPPLNQSAM 
481 IiFZKVKDEMD KAPVFTQSFV TVSIPHKINSP GXQIiTKVSAM DADSGPSIAKX NYIiLGPDAPP 
541 EFSLDCRTGM LTWKKLDRE KEDKYLFTIL AKDNGVPPLT SNVTVFVSII DQUmSPVFT 
601 HNEYNFYVPE NLPRHGTVGIi ITVTDPDYGD NSAVTLSILD ENDDFTIDSQ TGVIRPNISF 
661 DREKQESYTF YVKAEDGGRV SRSSSAKVTI NWDVNDNKP VFIVPPSNCS YELVLPSTNP 
721 GTWFQVIAV DNDTGMNAEV RYSIVGGNTR DLPAIDQETG NITIiMBKC©V TDMIiHRVLV 
781 KANDLGQPDS LPSWIVNLF VNESVTMATL IHELVRKSTE APVTPNTEXA DVSSPTSDYV 
841 KILVAAVAGT ITVWVIFIT AWRCRQAPH LKAAQKNTON SEWATPNPEW RQMIMMKBOCK 
901 KKKKHSPKNL IiLNFVTIEET KADDVDSPGN RVTLDLPIDL EEQrEMGroniW VTTPTTPKPD 
961 SPDIiARHYKS ASPQPAFQIQ PETPLNSKHH IIQEIiPLDHT FVAC3DSISKC SSSSSDPYSV 
1021 SDCGYPVTTP BVPVSYHTRP TDSRTSTIEI CSBI 

Figure SC. Amino acid sequence 109P1D4 v.3 (SEQ ID NO: 22). The 109P1D4 v.3 protdn has 1347 amino adds. 
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1 


MDLLSGTYIF 


AVLLACWFH 


SGAQEKNYTI 


REEMP^IVLI 


GDLLKDLNLS 


LIPNKSLTTA 


61 


MQFKLVYKTG 


DVPLIHIEED 


TGEIFTTQAR 


IDREKLCAGI 


PRDEHCFYEV 


BVAILPDBIF 


121 


RLVKIRFLIE 


DINDNAPLFP 


ATVINISIPE 


NSAINSKmi 


PAAVDPDVGI 


NGVQNYELIK 


181 


SQNIFQLDVI 


ETPEGDKMPQ 


LIVQKELDRB 


EKDTYVMKVK 


VEDGGFPQRS 


STAILQVSVT 


241 


DTNDNHPVFK 


ETEIEVSIPE 


NAPVGTSVTQ 


LHATDADIGE 


NAKIHFSFSN 


LVSNIARRLF 


301 


HLNATTGLIT 


IKEPLDREET 


PNHiCLLVLAS 


DGGLMPARAM 


VLVNVTDVND 


NVPSIDIRYI 


361 


VNPVNDTWL 


SENIPLNTKI 


ALITVTDKDA 


DHNGRVTCFT 


DHEIPFRLRP 


VFSNQFLLET 


421 


AAYIiDYESTK 


EYAIKLIiAAD 


AGKPPLNQSA 


MLFIKVKDEN 


DNAPVFTQSF 


VTVSIPENNS 


481 


P6IQLTKVSA 


MDADSGPNAK 


INYLLGPDAP 


PEFSLDCRTG 


MLTWKKLDR 


EKEDKYLFTI 


541 


LAKDN6VPPL 


TSNVTVFVSI 


IDQNDNSPVF 


THNEYNFYVP 


ENLPRHGTVG 


LITVTDPDY6 


601 


DNSAVTLSIL 


DENDDFTIDS 


QT6VIRPNIS 


FDREKQESYT 


FYVKAEDGGR 


VSRSSSAKVT 


661 


INWDVNDNK 


PVFIVPPSNC 


SYELVLPSTN 


PGTWFQVIA 


VDNDTGMNAE 


VRYSIVGGNT 


721 


RDLFAIDQBT 


GNITLMEKCD 


VTDLGLHRVL 


VKANDLGQPD 


SLFSWIVNL 


FVNESVTNAT 


781 


LINELVRKST 


EAPVTPNTEI 


ADVSSPTSDY 


VKILVAAVAG 


TITWWIFI 


TAWRCRQAP 


841 


HIiKAAQKKKiQ 


NSEWATPNPE 


NRQMIMMKKK 


KKKKKHSPKN 


LLLNFVTIEE 


TKADDVDSDG 


901 


NRVTLDLPID 


LBEQTHGKYN 


WVTTPTTFKP 


DSPDLARHYK 


SASPQPAFQI 


QPETPLNSKH 


961- 


HIIQELPLDN 


TFVACDSISK 


CSSSSSDPYS 


VSDCGYPVTT 


FEVPVSVHTR 


PPMKEWRSC 


1021 


TPMKESTTME 


IWIHPQPQRK 


SEGKVAGKSQ 


RRVTFHLPBG 


SQESSSDGGL 


GDHDAGSXiTS 


1081 


TSHGLPLQYP 


QEEYFDRATP 


SNRTEGDGNS 


DPESTFIPGL 


KKAAEITVQP 


TVEEASMlICT 


1141 


QECLIYGHSD 


ACWMPASLDH 


SSSSQAQASA 


LCHSPPLSQA 


STQHHSPRVT 


QTIALCHSPP 


1201 


VTQTIALCHS 


PPPIQVSAIiH 


HSPPLVQATA 


LHHSPPSAQA 


SALCYSPPLA 


QAAAISHSSP 


1261 


IiPQVIALHRS 


QAQSSVSLQQ 


GWVQGADGLC 


SVDQGVQGSA 


TSQFYTOSER 


LHPSDDSIKV 


1321 


IPIiTTFTPRQ 


QARPSRGDSP 


IMEEHPL 








a3D. Amino add sequence 109P1D4v.4(SEQ ID NO: 23). The109P1D4v.4pn>teinhas1337aminoacids. 


1 


HDIiLSGTYIF 


AVLLACWFH 


SGAQEKNYTI RBEMPENVLI 


GDLIiKDLNLS 


LIPNKSLTTA 


61 


MQFKLVYKTG 


DVPLIRIEED 


TGEIFTTGAR 


IDREKLCAGI 


PRDEHCFYEV 


EVAILPDEIF 


121 


RLVKIRFLIE 


DINDNAPLFP 


ATVINISIPE 


NSAINSKYTL 


PAAVDPDVGI 


NGV(»JYELIK 


181 


SQNIFGLDVI 


ETPEGDKMPQ 


LIVQKELDRE 


EKDTYVMKVK 


VEDGGFPQRS 


STAILQVSVT 


241 


DTNDKHPVFK 


ETEIEVSIPE 


NAPVGTSVTQ LHATDADIGE 


NAKIHFSFSN 


LVSNIARRLF 


301 


HLNATTGLIT 


IKEPLDREET 


FNHKLLVIiTVS 


DGGIMPARAM 


VLVNVTDVND 


NVPSmiRYi: 


361 


VNPVNDTVVL 


SENIPLNTKI 


ALITVTDKDA DHNGRVTCFT 


DHEIPFRLRP 


VFSNQFLLET 


421 


AAYLDYESTK 


EYAIKLLAAD 


AGKPPLNQSA MLFIKVKDEN 


DNAPVFTQSF 


VTVSIPENNS 


481 


P6IQLTKVSA 


MDADSGPNAK 


INYLLGPDAP 


PEFSLDCRTG 


MLTWKKLDR 


EKEDKMjFTI 


541 


LAKDNGVPPL 


TSNVTVFVSI 


IDQNDNSPVF 


THNEYNFYVP 


ENLPRHGTVG 


LITVTDPDYG 


601 


DNSAVTLSIL 


DENDDFTIDS 


QTGVIRPNIS 


FDREKQESYT 


FYVKAEDGGR 


VSRSSSAKVT 


661 


INWDVNDNK 


PVFIVPPSNC 


SYELVLPSTN PGTWFQVIA 


VDNDTGMNAE 


VRYSIVGGNT 


721 


RDLFAIDQET 


GNITLMEKCD 


VTDLGLHRVL VKANDLGQPD 


SLFSWIVNL 


FVNESVTNAT 


781 


LINELVRKST 


EAPVTPNTEI 


ADVSSPTSDY VKILVAAVAG 


TITWWIFI 


TAWRCRQAP 


841 


HLKAAQKNKQ 


NSEWATPNPE 


NRQMIMMKKK KKKKKHSPKN 


LLLNFVTIEE 


TKADDVDSDG 


901 


NRVTLDLPID 


LEEQTMGKYN 


WVTTPTTFKP DSPDLARHYK 


SASPQPAFQI 


QPETPLNSKH 


961 


HIIQELPLDN 


TFVACDSISK 


CSSSSSDPYS 


VSDCGYPVTT 


FEVPVSVHTR 


PPMKEWRSC 
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1021 TPMKESTTMB IWIHPQPQSQ RRVTFHLPEG SQESSSDGGL GDHDAGSIiTS TSHGIiPLGYP 
1081 QEEYFDRATP SNRTEGDGNS DPESTFIPGL KKAAEITVQP TVBEASDNCT QECLrTGHSD 
1141 ACWMPASia)H SSSSQAQASA LCHSPPLSQA STQHHSPRVT QTIALCHSPP VTQTIAI.CHS 
1201 PPPIQVSALH HSPPliVQATA LHHSPPSAQA SALCYSPPIA QAAAISHSSP LPQVIALHRS 
1261 QAQSSVSLQQ GWVQGADGLC SVDQGVQGSA TSQFYTMSER LHPSDDSIKV IPLTTFTPRQ 
1321 QARPSRGDSP IMEEHPIi 

Figure 3E Amino add sequence 109P1D4 v.5 (SEQ ID NO: 24). The 109P1D4 v.5 protein has 1310 amino adds. 

1 MDLLSGTYIF AVLLACWFH SGAQEKNYTI REEMPENVLI GDLLKDliNLS LIPNKSLTTA 
61 MQFKLVYKTG DVPIilRIEED TGBIFTTGAR IDREKLCAGI PRDEHCFYEV EVAILPDEIF 
121 RX1VKIRFI.IE DIHDNAPIiFP ATVINISIPE NSAINSIOrrL PAAVDPDVGI NGVQNYELIK 
181 SQNIFGLDVI ETPEGDKMPO LIVQKBLDRE EKDTYVMKVK VEDGGFPQRS STAILQVSVT 
241 DTNDNHPVFK ETEIEVSIPB KAPVGTSVTQ IiHATDADIGE NAKIHFSFSN LVSNIARRLF 
301 HLNATTGLIT IKEPLDREET PNHKIiLVLAS DGGLMPARAM VLVNVTDVND NVPSIDIRYI 
361 WPVNDTWL SENIPLNTKI ALITVTDKDA DHNGRVTCFT DHEIPFRLRP VFSNQFLLET 
421 AAYLDYESTK BYAIKIiIAAD AGKPPLNQSA MLFIKVKDEN DNAPVFTQSF VTVSIPENNS 
481 PGIQLTKVSA MDADSGPMAK INYIiLGPDAP PEFSLDCRTO MLTWKKLDR EKEDKYLFTI 
541 lAKDNGVPPL TSNVTVFVSI IDQNDNSPVF THNEYNFYVP ENLPRHGTVG LITVTDPDYG 
601 DNSAVTLSIL DBNDDFTIDS QTGVIRPNIS FDREKQESYT FYVKAEiXSGR VSRSSSAKVT 
661 INWDVHDNK PVFIVPPSNC SYELVLPSTN PGTWFQVIA VDNDT(»<NAE VRYSIVGGNT 
721 RDLPAIDQET GNITLMEKCD VTDLGIiHRVL VKANDLGQPD SLFSWIYNL FVNESVTNAT 
781 LINELVRKST EAPVTPNTEI ADVSSPTSDY VKILVAAVAG TITVWVIFI TAWRCRQAP 
841 HIiKAAQKNKQ NSEWATPNPE NRQMIMMKKK KKKKKHSPKN LLUffFVTIEE TKMH>VDSDG 
901 NRVTODLPID LEEQTMGKYN WVTTPTTFKP DSPDIiARHYK SASPQPAFQI QPETPMJSKH 
961 HIIQELPIiDN TFVACDSISK CSSSSSDPYS VSDCGYPVTT FEVPVSVHTR PSQRRVTFHL 
- 1021 PEGSQESSSD GGLGDHDAGS LTSTSHGLPL GYPQEEYFE^ ATPSNRTEGD GNSDPESTFI 
1081 PGIiKKAAEIT VQPTVEEASD NCTQECIiIYG HSDACWMPAS LDHSSSSQAQ ASALCHSPPL 
1141 SQASTQHHSP RVTQTIALCH SPPVTQTIAL CHSPPPIQVS ALHHSPPIiVQ ATALHHSPPS 
1201 AQASALCYSP PLAQA&AISH SSPLPQVIAL HRSQAQSSVS LQQGWVQGAD GIiCSVDQGVQ 
1261 GSATSQFYTM SERIiHPSDDS IKVIPLTTPT PRQQARPSRG DSPIMEEHPIi 

FigureSF. Amino add sequence 1G9P1D4v.6 (SEQ ID NO: 25). The 109P1D4v.6pro1dn has 103/ amino adds. 

1 MTVGFNSDIS SWRVNTTNC HKCLLSGTYI FAVLLVCWF HSGAQEKKYT IREEIPENVL 
61 IGNLIiKDIiNL SLIPNKSLTT TMQFKLVYKT ODVPIiIRIEE DTGEIFTTGA RIDREKLCAG 
121 IPRDEHCFYE VEVAILPDEI FRLVKIRPLI EDINDNAPLF PATVINISIP ENSAINSKYT 
181 LPAAVDPDV6 INGVQNYELI KSQNIFGLDV lETPEGDKMP QLIVQKELDR EEKDTYVMKV 
241 KVEDGGFPQR SSTAILQVSV TDTNDNHPVF KETEIEVSIP ENAPVGTSVT QLHATDAMG 
301 ENAKIHFSFS NLVSNIARRL FHIjNATTGLI TIKEPLDREE TPNHKIiLVLA SDGGLMPARA 
361 MVLVNVTDVN DNVPSIDIRY IVNPVNDTW LSENIPIiNTK lALITVTDKD ADHNGRVTCF 
421 TDHEIPPRLR PVFSNQFLLE NAAYLDYEST KEYAIKLIiAA DAGKPPLNQS AMLPIKVKDE 
481 NDNAPVFTQS FVTVSIPENN SPGIQIiMKVS ATOADSGPNA EXNYLLGFDA PPBFSIiDRRT 
541 GMCiTWKKLD REKBDKYLFT ILAKDNGVPP LTSlSiVTVFVS IIDQNDNSPV FTHNEYKPYV 
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601 PENLPRHGTV GLITVTDPDY GDNSAVTLSI 
661 TFYVKAEDQG RVSRSSSAKV TINWDVNDN 
721 AVDNDTGMlilA EVRYSZVGGN TRDLFAIDQE 
781 DSIiFSWIVN LFVNESVTMA TXalNELVRKS 
841 GTITWWIF ITAWRCRQA PHLKAAQKNM 
901 NLLLNFVTIE ETKADDVDSD (^VTLDLPI 
961 KSASPQPAFQ IQPETPLNLK HHIIQELPLD 
1021 TPBVPVSVHT RPTDSRT 



LDENDDFTID SQTGVIRPNI SFDREKQESY 
KPVPIVPPYN YSYELVLPST NPGTWFQVI 
TONITLMEKC DVTDIiGIiHRV LVKANDLGQP 
lEAPVTPHTE lADVSSPTSD YVKILVAAVA 

QNSEWATPNP ENRQMIMMKK KKKKKKHSPK 
DLEEQTMGICY NWVTTPTTPK PDSPDLARHY 
NTFVACDSIS KCSSSSSDPY SVSDCGYPVT 



Flgure36. Amino acid sequence 109P1D4v.7(SEQ ID NO: 26). The 109P1D4v7pfotein has 1048 amino adds. 



1 


MFRVQFLIXS 


SSSSLSPLLL 


VSWRVNTTN 


CHKCLIiSGTY 


IFAVLLVCW 


FHSGAQEKNY 


61 


TIREEIPEKV 


LIGNIiLKDI^ 


IiSLIPNKSLT 


TTMQFKLVYK 


TGDVPLIRIE 


EDTGEIFTTG 


121 


ARIDREKLCA 


GIPRDEHCFY 


EVEVAILPDE 


IFRLVKERFL 


lEDINPKAPL 


PPAT7INISI 


181 


PENSAINSKY 


TLPAAVDPDV 


GINGVQNYEL 


IKSQNIFGLD 


VIETPEGDKM 


PQLIVQKELD 


241 


REEKDTYVMK 


VKVEDGGFPQ 


RSSTAILQVS 


VTDTNDNHPV 


FKETEIEVSI 


PENAPVGTSV 


301 


TQLHATDADI 


GENAKIHFSP 


SNLVSNIARR 


LFHLNATTGL 


ITIKEPLDRE 


ETPNHKLLVL 


361 


ASDGCHtMPAR 


AMVLVNVTDV 


NDNVPSIDIR 


YIVNPVNDTV 


VLSENIPLNT 


KIAIiITVTDK 


421 


DADHKGRVTC 


FTDHEIPFRIi 


RPVFSNQFLL 


ENAAYLDYES 


TKEYAIKLIA 


ADAGKPPLNQ 


481 


SAMLFZKVKD 


ENDNAPVFTQ 


SFVTVSIPEN 


NSPGIQIiMKV 


SATDADSGPN 


AEINYLIiGPD 


541 


APPEFSLDRR 


TGMIiTWKKIj 


DREKKDKYIiF 


TIIiAKDNGVP 


PLTSNVTVFV 


SXIDQNDNSP 


601 


VFTHNEYKFY 


VPENLPRHGT 


VGLITVTDPD 


YGDNSAVTLS 


ILDENIMDFTI 


DSQTGVIRPN 


661 


ISFDREKQES 


YTFYVKAEDG 


GRVSRSSSAK 


VTINWBVND 


NKPVFIVPPY 


NYSYELVLPS 


721 


TMPGTWPQV 


lAVDNDTGMlJ 


AEVRYSIVGG 


NTRDLFAIDQ 


ETGNITLMEK 


CDVTDLGLHR 


781 


VIiVKANDIiGQ 


PDSIiFSWIV 


NLFVNESVTN 


ATLINELVRK 


SIEAPVTPNT 


EIADVSSPTS 


841 


DYVKILVAAV 


AGTITVWVI 


FITAWRCRQ 


APHLKI^QKn 


MQNSEWATPN 


PENRQMIMMK 


901 


KKKKKKKHSP 


KNIJiiliKrWTI 


EETKADDVDS 


DGMRVTLDLP 


IDZiEEQTMGK 


YNWVTTPTTF 


961 


KPDSPDLARH 


YKSASPQPAF 


QIQPETPIiNL 


KHHIIQELPL 


ZmTFVACDSI 


SNCSSSSSDP 


1021 


YSVSDCGYPV 


TTFEVPVSVH 


TRPTDSRT 









FIgureSH. Amino acid sequence 109P1D4v.B(SEQ ID NO: 27). The 109P1D4v.8protein has 1340 amino acids. 



1 


MFRVGFLIIS 


SSSSLSPLLL 


VSWRVNTTN 


CHKCLLSGTY 


IFAVLLVCW FHSGAQEKNY 


61 


TIREEIPENV 


LIGNLLKDLN 


LSLIPNKSLT 


TTMQPKLVYK 


TGDVPLIRIE EDTGEIFTTG 


121 


ARIDREKLCA 


GIPRDEHCFY 


EVEVAILPDE 


IFRLVKIRFL 


lEDINDNAPL FPATVINISI 


181 


PENSAINSKY 


TLPAAVDPDV 


GINGVQNYEL 


IKSQNIFGLD 


VIETPEGDKM PQLIVQKELD 


241 


REEKDTYVMK 


VKVEDGGFPQ 


RSSTAILQVS 


VTDTNDNHPV 


FKETEIEVSI PENAPVGTSV 


301 


TQLHATDADI 


GENAKCHFSF 


SNLVSNIARR 


LFHLNATTGL 


ITIKEPLDRE ETPNHKLLVL 


361 


ASDGGLMPAR 


AMVLVNVTDV 


NDNVPSIDIR 


YIVNPVNDTV 


VLSENIPLNT KIALITVTDK 


421 


DADHNGRVTC 


FTDHEIPFRL 


RPVFSNQFLL 


ENAAYLDYES 


TKEYAIKLLA ADAGKPPLNQ 


481 


SAMIiFIKVKD 


ENDNAPVFTQ 


SFVTVSIPEN 


NSPGIQLMKV 


SATDADSGPN AEINYLLGPD 


541 


APPEFSLDRR 


TGMLTWKKL 


DREKEDK^iF 


TILAKDNGVP 


PLTSNVTVFV SIIDQNDNSP 


601 


VFTHNEYKFY 


VPENLPRHGT 


VGLITVTDPD 


Y<^NSAVTLS 


ILDENDDFTI DSQTGVIRPN 


661 


ISFDREKQES 


YTFYVKAEDG 


GRVSRSSSAK 


VTINWDVND 


NKPVFIVPPY NYSYELVLPS 
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721 TNPGTWFQV lAVDljlDTGMN AEVRYSIVGG NTRPIjFAIDQ BTGNITLMBK CDVTDMIflR 
781 VLVKANDIiGQ PDSLPSWIV NLPVNESVTN ATLINBLVRK SIEAPVTPNT EIADVSSPTS 
841 DYVKILVAAV AGTITWWI FITAWRCRQ APHLKAAQKN MQNSBWATPN PENR^IMMK 
901 KKKKKKKHSP KNLUOTVTI EETKADDVDS DGNRVTIiDIiP IDIiEEQTMGK YNWVTTPTTF 
961 KPDSPDLARH YKSASPQPAF QIQPETPIiHL KHHIIQELPL DNTPVACDSI SMCSSSSSDP 
1021 YSVSDCGYPV TTFEVPVSVH TRPSQRRVTF HLPEGSQESS SDGGLGDHDA GSLTSTSHGIi 
1081 PLGYPQEEYF DRATPSNRTE GDGNSDPEST FIPGLKKEIT VQPTVEEASD NCTQECLIYG 
1141 HSDACWMPAS LDHSSSSQAQ ASAIiCHSPPL SQAST<^HSP PVTQTIVLCH SPPVTQTIAL 
1201 CHSPPPIQVS AIiHHSPPIiVQ GTALHHSPPS AQASALCYSP PIAQAAMSH SSSIiPQVIMi 
1261 HRSQAQSSVS LQQGWVQGAM OLCSVDQGVQ GSATSQFYTM SERMPSDDS IKVIPLTTPA 
1321 PRQQARPSRG DSPIMETHPL 

RgureSL Amino acid sequence i09P1D4v^(SEQ ID NO: 28). The 109P1D4V.9 protein has 1037 amino adds. 

1 MTVGFNSDIS SWRVNTTNC HKCLIiSGTYI FAVLLVCWF HSGA^^KMYT IREEIPENVIi 
61 iGNIiliKDIiNI. SLIPNKSLTT TMQFKIiVYKT GDVPLIRIEE DTGEIFTTGA RIDREKLCAG 
121 IPRDEHCFYE VEVAILPDEI FRIiVKIRFLI EDIOTNAPLF PATVTNISIP ENSAINSKXT 
181 I.PAAVDPDVG INGVQHYELI KSQNIFGLDV lETPEGDKMP QLIVQKELDR EBKDTYVMKV 
241 KVBDGGFPQR SSTAILQVSV TDTNDNHPVF KETEIEVSIP ENAPVGTSVT QLHATDADIG 
301 ENAKIHFSFS NLVSNIARRL PHLNATTGLI TIKEPLDREE TPNHKIiLVLA SDGGIiMPARA 
361 MVLVNVTDVN DNVPSIDIRY IVNPVNDTW LSENIPLNTK lALITVTDKD ADHNGRVTCF 
421 TDHBIPFRLR PVFSNQFLLE NAAYLDYEST KEYAIKLLAA DAGKPPIiNQS AMLPIKVKDE 
481 NDNAPVFTQS FVTVSIPENN SPGIQLMKVS ATDADSGPNA BINYLLGPDA PPEFSLDRRT 
541 GMLTWKKLD REKEDKYEiFT ILAKDNGVPP LTSNVTVFVS IIDQNDNSPV FTHNEYKPYV 
601 PENLPRHGTV GLITVTDPDY GDNSAVTLSI LDENDDFTID SQTGVIRPNI SFDREKQESY 
661 TFYVKAEDGG RVSRSSSAKV TINWDVNDN KPVFIVPPYN YSYELVLPST NPGTWFQVI 
721 AVDNDTGMNA EVRYSIVGGN TRDLFAIDQB TGNITLMEKC DVTDLGLHRV LVKANDLGQP 
781 DSLFSWIVN LFVNESVTNA TLINELVRKS lEAPVTPNTE lADVSSPTSD YVKILVAAVA 
841 GTITWWIF ITAWRCRQA PHLKAAQKNM QNSEWATPNP ENRQMIMMKK KKKKKKHSPK 
901 NLLIiNWTIE ETKADDVDSD GNRVTLDLPI DIiEEQTMGKY NWVTTPTTFK PDSPDIiARHY 
961 KSASPQPAFQ IQPBTPLNLK HHIK^PLD NTFVACDSIS NCSSSSSDPY SVSDC3GYPVT 
1021 TFEVPVSVHT RPTDSRT 
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Figure 4: Aligntnentof109P1D4v.i Protein (SEQ ID NO: 29)withprotocadherin-11 (SEQIDNO: 30) 

protocadherin 11 X- linked isofonn a precursor; protbcadherin X; 
protocadherln-S [Homo sapiens] 
db1 |BAA9076S.l| protocadherin-Xa (Homo sapiens] 
Length 1021 

Score » 2024 bits (5244), Expect = 0.0 

Identities « 1021/1021 (100%), Positives = 1021/1021 (100%) 

MDIiLSGTYIFAVLIACWPHSGAQEKNYTIREEMPENVLIGDIJ^ 60 
MDLLSGTYIPAVLIiACVVFHSGAQEKNyTIREEMPElWIilGDLLKDI^ 
MDUiSGTYIFAVIJACVVFHSGAQEKNYTIREEMPENVLIGD^ €0 

MQFKLVYKTGDVPLIRIEEDTGEIFTTGJ^IDREIOjCAGI^^ 120 
MQFKLVYOGDVPLIRIEEDTGEIFTTGARIDRBKIiCAGIPRDEHCFYEVEVAILPDEIP 



RLVKIRPLIEDINDNAPLFPATVINISIPENSAINSKYTLPAAVDPDVGINGVQNYELIK 



SQNIFGLDVIETPEGDKMPQLIVQKELDREEKDTYVMKVKVEIXSGFPQRSSTAILQ^ 



DTNDNHPVFKETEIEVSIPBNAPVGTSVTQIiHATDADIGENAKIHFSFSNLVSNIARRLF 



HIiNATaX3LITIKEPIiDREETPNHKXJiVLASIX3GU4Pi^^ 



VNPVlTOTWLSENIPLNTKIALITVTDKDADHNGEiyrrc 



AAYLDYESTKEYAIKLIJ^AGKPPIiNQSAMLFIKVKDElQSNAPVFT^ 



PGIQLTKVSAMDADSGPfiAKINYLLGFDAPPEFSWaiTGMLTVVK^^ 



IJaa3iKraVPPLTSNVTVPVSIIDQNDNSPVFTHI^ 



DMSAVTLSI1jDEOT>DPTIDSOTGVIRPNISPDREKQBSYTFYVKAEIX3GRVSRSSSAK^ 



INVVDVNDNKPVFIVPPSNCSYELVLPSTNPGTVVFQVIAVDNDTGMNAEVRYSrVGGNT 



RDLFAIDQETGNITIiMEKCDVTDLGIiHRVLVKANDLGQPDSLFSVVIVNL 



LINELVRKSTEAPVTPNTEIADVSSPTSDYVKILVAAVAGTIT\n^IFITAVVR^ 



HLKAAQKNKQNSEWATPNPEMRQMIMMfaCKKKKKKBSP 



Query: 


1 


Sbjct: 


1 


Query: 


61 


Sbjct: 


61 


Queiry: 


121 


Sbjct : 


121 


Query: 


181 


-Sbjct: 


181 


Query: 


241 


Sbjct: 


241 


Query: 


301 


Sbjct: 


30L 


Query: 


361 


Sbjct: 


361 


Query: 


421 


Sbjct: 


421 


Query: 


481 


Sbjct: 


481 


Query: 


541. 


Sbjct: 


541 


Query: 


601 


Sbjct: 


601 


Query: 


661 


Sbjct: 


661 


Query: 


721 


Sbjct: 


721 


Query: 


781 


Sbjct: 


781 


Query: 


841 


Sbjct: 


841 
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Query: 901 NRVTLDLPIDLEEQTMGKXNWVTTPTTFKPDSPDLA^^ 960 

NRVTLDLPIDLEEQTMGKYNWVTTPTTFKPDSPDLAim^ 
Sbjct: 901 NRVTlJDLPIDLEEQTMGKYNVJVTTPTTFKPDSPDIiAim^ 960 

Query: 961 HIIQELPLDOTFVACDSISKCSSSSSDPysVSDCGYOTTTFE\^SVHl^^ 1020 

HIIQEIjPI^mOTACa:)SISKCSSSSSDPYSVSD(:X5yPVTTFEVPVSVHTRPVGIQV^ 
Sbjct: 961 HIIQELPLDNTFVACDSISKCSSSSSDPYSVSDCX3YPVTTFEVPVSVH3^^ 1020 

Query: 1021 F 1021 
F 

Sbjct: 1021 P 1021 
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Figure 5a: 109P1D4 variant 1 
Hydrophilicity profile 

(Hopp TP., Woods K.R.,1981. 
Proc. Natl. Acad. Sci. U.S.A. 78:3824-3828) 



ProtSoale outpu-t for user sequence 




200 



480 600 
Position 



800 



1000 
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Figure 5b: 1 09P1 D4 variant 2 
Hydropfiiiicity profile 

(Hopp TP., Woods K.R., 1981. 
Proc. Natl. Acad. Scl. U.SA 78:3824-3828) 



Pro-tSoale output for user sequence 




888 



1888 



Position 
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Figure 5c: 1 09P1 D4 variant 3 
Hydrophilicity profile 

(HoppT.P., Woods K.R.. 1981. 
Proc. Natl. Acad. Sci. U.S.A. 78:3824-3828) 



Pro*^Scale output for user sequence 



Hphob. / Hopp 8( Uoods 




Position 
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Figure 5d: 109P1D4 variant 4 
Hydrophllicity profile 

{Hopp TP., Woods K.R., 1981. 
Proc. Natl. Acad. Sci. U.S.A. 78:3824-3828) 



ProtSoale output for user sequence 



Hphob. / Hopp & Uoods 
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Figure 5e: 109P1D4 variant 5 

Hydropliilicity profile 

(Hopp T.P., Woods K.R.,1981. 
Proc. Ngtl. Acad. Sci. U.SA 78:3824-3828) 



ProtScale output for user sequence 




2m 



400 



600 
Position 



809 



1000 



1200 
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Figure 5f: 109P1D4 variants 
Hydrophilicity profile 

(Hopp TP., Woods K.R., 1981. 
Proc. Natl. Acad. Sci. U.S.A. 78:3824-3828) 



Pro-tScale output for user sequence 




8. a 



£00 



400 600 
Position 



808 



1008 
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Figure 5g: 1 09P1 D4 variant 7 
Hydrophilicity profile 

(Hopp TP., Woods K.R., 1981. 
Proc. Natl. Acad. Sci. U.S.A. 78:3824-3828) 



ProiScale output for user sequenoe 




480 608 
Position 



888 



1808 
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Figure 5h: 109P1D4 variants 
Hydrophilicity profile 

(Hopp TP., Woods K.R., 1981. 
Proo. Natl. Acad. Scl. U.S.A. 78:3824-3828) 



ProtScale outpu*t for user sequence 




em 88a 

Position 



1280 
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Figure 5i: 109P1D4 variant 9 
Hydropliilicity profile 

(Hopp TP., Woods K.R., 1981. 
Proc. Natl. Acad. Scl. U.S.A. 78:3824-3828) 



ProtSoale output for user sequence 




see 



408 660 

Position 



1Q88 
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Figure 6a: 109P1D4 variant 1 

Hydropathicity Profile 

(Kyte J, Doolittle R.F., 1982. J. Mol. Biol. 157:105-132) 



ProiSoale output for user sequence 




480 600 
Position 



see 



leee 
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Figure 6b: 109P1D4 variant 2 

Hydropathicity Profile 

(Kyte J., Doolittle R.F., 1982. J. Mol. Biol. 157:105-132) 



ProtSoale output for user sequence 

Hphob. X Kyte & Doolittle 
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Figure 6c: 109P1D4 variants 
Hydropathicity Profile 

(Kyte J., Doolittle R.F., 1982. J. Mol. Biol. 157:105-132) 



ProtScale output for user sequence 
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Figure 6d: 1 09P1 D4 variant 4 

Hydropathicity Profile 

(Kyte J., DoolltBe R.F., 1982. J. Mol. Biol. 167:105-132) 



ProtScale output for user sequence 




209 



409 



699 999 
Position 



1909 



1209 



wo 2004/098515 



62/130 



PCTAJS2004/013568 



Figure 6e: 1 09P1 D4 variant 5 
Hydropathicity Profile 

(Kyte J., DooFittle R.F., 1982. J. Mol. Biol. 167:105-132) 



ProiScale output for user sequence 




£08 



400 



600 

Position 



808 



1808 



1808 



wo 2004/098515 



63/130 



PCT/US2004/013568 



Figure 6f: 109P1D4 variant 6 

Hydropathicity Profile 

(Kyte J., Doolittle R.F:, 1982. J. Mol. Biol. 157:105-132) 



ProtSoale output for user sequence 




280 



488 688 

Position 



888 



1888 
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Figure 6g: 1 09P1 D4 variant 7 

Hydropathicity Profile 

(Kyte J., Doolittle R.F., 1982. J. Mol. Biol. 157:105-132) 



ProtScale output for user sequence 




&0e 



408 668 

Position 



888 



1080 
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Figure 6h: 109P1D4 variant 8 

Hydropathicity Profile 

(Kyte J., Doollttle R.F., 1982. J. Mol. Biol. 157:105-132) 



Pro-tScale output for user sequence 




888 



488 



600 

Position 



800 



1808 



1888 
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Figure 6i: 109P1D4 variant 9 

Hydropathidty Profile 

(Kyte J., DoolltHe R.F., 1982. J. Mol. Bid. 157:105-132) 



ProiSoale output for user sequence 




28Q 



408 600 
Position 



800 



1000 
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Figure 7a: 109P1D4 variant 1 % 

Accessible Residues Profile 

(Janin J, 1979. Nature 277:491-492) 



ProtScale output for user sequence 




288 



408 688 
Position 



1888 
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Figure 7b: 109P1 D4 variant 2 % 

Accessible Residues Profile 

(Janin J., 1979. Nature 277:491492) 



ProtSoale outpirt for user sequence 




Position 
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Figure 7c: 1 09P1 D4 variant 3 % 

Accessible Residues Profile 

(JanlnJ.,1979. Nature 277:491492) 



ProiSoale output for user sequence 




408 



Position 



1680 



1&88 
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Figure 7d: 1 09P1 D4 variant 4 % 

Accessible Residues Profile 

(JaninJ.,1979. Nature 277:491492) 



Pro^Soale output for user sequence 




8 . 208 488 688 888 1888 ' 1S88 

Position 
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Figure 7e: 109P1D4 variant 5% 

Accessible Residues Profile 

(JaninJ.,1979. Nature 277:491-492) 



PpotScale output for user sequence 




409 



600 
Position 



800 



1008 



laoe 
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Figure 7f: 109P1D4 variant 6% 

Accessible Residues Profile 

(Janin J., 1979. Nature 277:491-492) 



ProtSoale output for user sequence 




880 



490 

Position 



888 



1888 
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Figure 7g: 109P1 D4 variant 7 % 

Accessible Residues Profile 

(JaninJ.,1979. Nature 277:491-492) 



ProtSoale output for user soquenoe 




480 608 
Position 



880 



1000 
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Figure 7h: 1 09P1 D4 variant 8 % 

Accessible Residues Profile 

(JanlnJ.,1979. Nature 277:491492) 



ProtSoale output for user sequence 




600 800 
Position 
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Figure 7i: 109P1 D4 variant 9 % 

Accessible Residues Profile 

(JaninJ.,1979. Nature 277:491-492) 



ProiSoale output for user sequence 




460 600 

Position 



800 



1000 
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Figure 8a: 109P1D4 variant 1 
Average Flexibility Profile 

(Bhaskaran R., Ponnuswamy P.K., 1988. 
. Int. J. Pept. Protein Res. 32:242-255) 



Pro-^Soale output for user sequence 



&. 
o 
o 

<0 




see 



4ee see 

Position 



leee 
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Figure 8b: 109P1D4 variant 2 
Average Flexibility Profile 

(Bhaskaran R., Ponnuswamy P.K., 1988. 
Int. J. Pept. Protein Res. 32:242-256) 



ProtSoale output for user sequence 



c. 
o 
o 

(0 




888 



488 680 
Position 



see 



leee 
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Figure 8c: 109P1D4 variants 
Average Flexibility Profile 

(Bhaskaran R., Ponnuswamy P.K., 1988. 
Int. J. Pept. Protein Res. 32:242-255) 



Prot Scale ouipu-t for user sequence 



Or 
C 

o 
o 

CO 




608 880 
Position 
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Figure 8d: 109P1D4 variant 4 
Average Flexibility Profile 

(Bhaskaran R., Ponnuswamy P.K., 1988. 
Int. J. Pept. Protein Res. 32:242-255) 




e.2 



268 



409 



680 
Position 



1000 



1200 
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Figure 8e: 1 09P1 D4 variant 5 
Average Flexibility Profile 

(Bhaskaran R., Ponnuswamy P.K., 1988. 
Int. J. Pept. Protein Res. 32:242-255) 



ProtScale output for user sequence 



o 

O 

o 




688 
Position 
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Figure 8f: 109P1D4 variants 
Average Flexibility Profile 

(Bhaskaran R., Ponnuswamy P.K., 1988. 
Int. J. Pept. Protein Res. 32:242-255) 



ProtSoale output for user sequence 



a 
1. 
o 
o 




409 600 

Position 



800 



1000 
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Figure 8g: 109P1D4 variant? 
Average Flexibility Profile 

(Bhaskaran R., Ponnuswamy P.K., 1988. 
Int. J. Pept. Protein Res. 32:242-255) 

Pro-tSoale output for user sequence 



Average flexibility 




Position 
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Figure 8h: 109P1D4 variants 

Average Flexibility Profile 

(Bhaskaran R., Ponnuswamy P.K., 1988. 
Int. J. Pept. Protein Res. 32:242-255) 



ProtScale output for user sequence 




e.3 



e.a ' » » * « " " — 

e 280 400 $00 800 1000 1200 

Position 
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Figure 8i: 109P1D4 variant 9 
Average Flexibility Profile 

(Bhaskaran R., Ponnuswamy P.K., 1988. 
Int J. Pept Protein Res. 32:242-255) 



ProtScale output for user sequence 



% 

o 

CO 




8.5 



8. a 



808 



488 688 

Position 



888 



1888 
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Figure 9a: 1 09P1 D4 variant 1 

Beta4urn Profile 

(Deleage, G., Roux B. 1987. Protein Engineering 1:289-294) 



ProtSoale output for user sequence 




488 688 

Position 



888 



1888 
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Figure 9b: 1 09P1 D4 variant 2 

Beta4urn Profile 

(Deleage, 6., Roux B. 1987. Protein Engineering 1:289-294) 



ProtScale output for user sequence 




200 



400 600 
Position 



000 



1000 
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Figure 9c: 1 09P1 D4 variant 

3 Beta4um Profile 

(Deleage, G., Roux B. 1987. Protein Engineering 1:289-294) 



Pro-tScal© output ^or user sequence 




600 800 
Position 



1000 laoo 
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Figure 9d: 109P1D4 variant 4 

Beta4urn Profile 

(Deleage, G., Roux B. 1987. Protein Engineering 1:289-294) 

Pro-tSoale outpu-fc for user sequence 

.8 ■ - 11 I I I I 

beta- turn ^ Deleage 8* Roux — 



t 




e 298 408 688 888 1888 1268 



Position 
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Figure 9e: 109P1 D4 variant 5 
Beta4urn Profile 

(Deleage, G., Roux B. 1987. Proteirt Engineering 1:289-294) 



ProiScale output for user sequenoe 




208 4ee 



600 
Position 



880 1008 



1808 



wo 2004/098515 



90/130 



PCT/US2004/013568 



Figure 9f : 1 09P1 D4 variant 6 
Beta4um Profile 

(Deleage,G.,RouxB. 1987. Protein Engineering 1:289-294) 



ProiScale outpu-t for user sequence 




d.2 



Position 
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Figure 9g: 109P1D4 variant? 
Beta-turn Profile 

(Deleage, G., Roux B. 1987. Protein Engineering 1:289-294) 



ProiSoale ou1;put for user sequence 
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Figure 9h: 109P1D4 variants 
Beta4um Profile 

(Deleage, G., Roux B. 1987. Protein Engineering 1:289-294) 



ProtSoale output for user s»quonoe 
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Figure 9i: 109P1D4 variant 9 
Beta-turn Profile 

(Deleage, G., Roux B. 1987. Protein Engineering 1:289-294) 
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Figure 20:Expression of soluble secreted 
Tag5109P1D4m 293T cells 
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Figure 21: Expression of 109P1D4 
protein in 293T celis 
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